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applications of electricity as a propelling 
power on a commercial scale was made in 
the mines of the Harz Mountains, in Ger- 
many, by the well-known firm of Siemens & 
Halske. 

Our euts show the electric mining locomo- 
tive constructed by the Union Elektricitiits- 
Gesellschaft, of Berlin, Germany. The com- 
pact arrangement of parts enables these 
engines to pass through narrow places, and 
uniformity of the exterior dimensions is pre- 
served for engines of various powers, so that 
adhorse power engine is exactly like a 26 
horse power engine in outward appearance. 
The outer frame is so constructed that it 
will receive motors of various powers, so 
that the design of the frame and its size are 
the same for all engines. The wheels can be 
shifted on their axles so that the engine will 
operate on railways of any gage from 460 
millimeters (1 foot 6 inches) up to 650 milli 
meters (2 feet 14g inches). As the gage used 
in mining railways varies, the adjustability 
of the wheels is a very useful feature. 

[he locomotive consists of a cast iron 
frame reinforced by flanges and supported 
on the axles by coiled springs. The motors 
are earefully ineased, and have on their cas- 
ings rearward projections forming bearings 
for the wheel axles. The connection be- 
tween the motor shafts and the wheel axles 
is made by ineased gearing. The switch for 
controlling the speed, starting the engine 
and reversing the motors is located at the 
top, near the end of the engine, so as to be 
readily aeeessible and yet occupy little 
room. The connecting wires are inclosed in 
tubes serewed upon the frame and are thus 
protected against injury by moisture or from 
other causes. 

In the center of the engine is the contact 
arm carrying the trolley. This arm can 
move up and down to a considerable extent, 
so as to readily follow the line of the over- 
head eonductor. When the rails can be 
used to form the return circuit, one trolley 
arm is employed ; in other cases the engine 
is provided with two trolley arms Sand is 
used to increase the adhesion of the wheels 
to the rails if necessary. A powerful hand 
brake serves to stop the engine and train. 

Our third cut shows a 12 horse power en- 
gine with wheels adjustable to a minimum 
gage of 460 millimeters (1 foot 6 inches). The 
other cats represent a 100 horse power en- 
gine developing a pull of 2,500 kilogrammes 
(5,700 pounds) at a speed of 2°5 to 3 meters (8 


ELECTRIC LOCOMOTIVE FOR MINES. 


THE uses of electricity in mining are being extended 
eontinuously, and for propelling cars in mines, electric 
locomotives present great advantages. One of the first 


at best a rather delicate piece of apparatus, though not | system of boilers, where several are fed from one 


very complicated. 


forms, sizes and action. They are readily changed to 
suit all circumstances. The rated output may be 
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source, the complication of pipes, valves, ete., becomes 
Pumps, on the contrary, are extremely varied, of all| burdensome and objectionable. When the pump is 
actuated by a driving belt, in case of constant demand 
and continuous supply, the same objections obtain. 


In general, an independent power supply is 
preferable, as indicated by the great number 
of donkey engines in use for such service. 

But the engines consume an amount of 
power entirely disproportioned to the good 
achieved. This is not to be wondered at. 
Asa rule, the smalier the machine, the less 
the efficiency. The author cites a pump 
which requires 400 kilogrammes of steam to 
produce one horse power of work. 

There is an electrical method of disposing 
of the question. A motor, shunt wound, 
having a field rheostat, can be run at vary- 
ing speeds and regulated with great precision 
by means of the adjusting coils. It will im- 
part motion either through direct coupling 
or belting. One of these in service, operat- 
ing a three-cylinder pump, is capable of most 
verfect regulation between very large limits. 
There are no shocks ; the traction on the 
pulley is regular and constant. Such a 
pump has taken the place of a steam pump 
which consumed, according to circumstances, 
from 30 to 75 kilogrammes of steam per hour, 
while feeding the boiler with 600 kilo- 
grammes of water. The horse power ex- 
pense theoretically varies, then, between 130 
and 340 kilogrammes of steam. Per contra, 
the electric motor which supplanted the 
engine absorbs six amperes at 110 volts, or 
660 watts, which costs hardly 10 kilogrammes 
of steam. The economy is nearly 10 per cent. 
in coal consumed. Another instance is given 
where a similar application of electric power 
has effected a saving of 14 per cent. In ad- 
dition to this there is a large economy in the 
item of oil by the electric system, which 
averages about 87 per cent. 

A system of feeders for several boilers 
actuated by asingle motor is suggested. A 
small reservoir is placed between the pump 
and the feedpipe running to the several 
boilers, each of which is fitted with a check 
valve and an indicator. There is no waste 
of steam or power, and the whole operation 
of water feed is made perfectly automatic 
and thoroughly economical. With no de- 
mand on the reservoir, the motor stops and 
the pump is still. 

ON THE CONSTITUTION OF THE 

ELECTRIC SPARK.* 

Ir a Leyden jar is discharged through 
metai electrodes, and the spectrum of the 
spark is examined, it is found that the me- 
tallie lines are not confined to the immedi- 


teet to 9 feet 10 inches) per second. The engine weighs | doubled or trebled with ease ; they will handle hot as|ate neighborhood of the poles, but are seen some- 
18,000 kilogrammes (40,900 pounds), and is shown as| well as cold water without difficulty. The system is|times in the center of the spark, several millimeters 
running upon a railway of 700 millimeters (2 feet 111¢| capable of the greatest flexibility with the least incon-| away from the electrodes, from which they must have 


inches) gage. For the engravings we are indebted to] venience. 


Der Stein der Weisen. 


ELECTRIC PUMPS FOR BOILERS. 


A RECENT article in L’Electricien, says the Western | amounts to two or three times the power utilized. 
Electrician, by M. P. Si.non, discusses at considerable 


length the question of water feed 
for steam boilers, dividing the 


Where these are actuated directly by a pumping 


quired and the overflow runs back into the tank, 


been projected with considerable velocity. 

It has always seemed to me to be a problem of in- 
engine there is more work done at times than is re-| terest to measure the velocity of projection. A know- 
ledge of it may teach us something concerning the 
making a loss of that much power. This sometimes | mechanism of electric sparks and, in addition, we may 
hope to obtain information on some important points 
Putting these steam-driven pumps on a multiple! in spectrum analysis, which are at present under dis- 


- eussion. Thus, for instance, if 
the speed with which a molecule 


necessities of the ease under 
three heads. These are : 
First—The water should be 
Hoth chemically and mechanie- 
ally as pure as possible. 
Second—It should be fed into 
the boiler at as high a tempera- 


is pushed forward into the center 
of the spark depends on mole- 
cular weight, we may separate 
from each other those lines of 
the spectrum which belong to 
different molecular combina- 
tions. For many years past I 


ture as possible, being heated by 
waste steam only. 

Third—The feeding apparatus 
should be simple, economical and 
little liable to derangement or 
accident. 

The third factor in the case 
appears to be open to more thor- 
ough diseussion than the two 
former. In considering methods 
there seem to be but two which 
have place in the diseussion— 
injectors and pumps. 

The injector is open to serious 
objections. Its first cost is high ; 
it ean only be used economically 
with cold water ; the quantity of 
water it is capable of handling 
is nearly or quite a fixed amount. 
if the water is heated for the 
injeetor it is expensive, because 
of the loss of steam used for this 
purpose. In addition to these 
objections, the injector some- 
times gets out of order, and re- 
juires time (during which the 


boiler must be supplied by an- 
other means) to repair, as it is 
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had made various unsuccessful 
attempts to deal with this prob- 
lem, when I became acquainted 
with the elegant method used 
by Prof. Dixon in some of his 
recent experiments, in which a 
photograph is taken on a film 
fixed to the rim of a rapidly re- 
volving wheel, of which the 
speed may easily be made suffi- 
ciently large to measure veloci- 
ties of moving luminous particles 


meters 
up to 2,000 This number 


second 

might be doubled or trebled with 
improved appliances. 

he experiments were con- 
dueted by Mr. Gustav Hemsa- 
lech, to whose care and _ skill 
their success is largely due. 
Without entering into a detailed 
description of the apparatus, it 
will be sufficient to say that the 
photographs, which I now sub- 


* By Prof. Artbur Schuster. F.R.S, (Read 
before Section A of the British Association 
at the Toronto meeting.) 
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mit to the section, were taken on a film moving with 
meters 
a linear speed of about 80 - 
second 
angles to the slit of the spectroscope. The lines of the 
metal appear inclined instead of straight, in conse- 
quence of the finite velocity of the luminous molecules, 
he air lines, on the other hand, though slightly 
broadened, remain straight. The sparks were taken 
from five large Leyden jars, charged bymeans of a Voss 
machine. Each single spark produe es a good spectrum, 
reaching approximately from A = 5,000 toA = 4,000, 

One of the photographs, in which zine poles were 
used, shows that the velocity of the molecules is grad- 
ually diminishing as they move away from the pole. 
Close to it the speed seems very great, the average ve- 
locity up to a distance of about one millimeter being 
about 2,000 meters per second. At a distance of four 
millimeters the speed is reduced to something like 400. 

In another experiment one pole was zine, while the 
other was bismuth. Some bismuth lines are found to 
be decidedly more curved than those of zine, indieat- 
ing a smaller velocity. But the line of bismuth, which 
lies at 4,560, seems almost straight. 

When the poles are moistened with a solution of 
ealcium chloride interesting results are obtained, the 
calcium line at 4,226 being more inclined than H and K. 

The experiments were made with comparatively 
rough appliances, but a more perfect apparatus is in 
course of construction; and the author hopes to con- 
tinne the research in conjunction with Mr. Hemsalech. 
—Nature. 


in a direction at right 


NOTES ON ELECTROTYPING, 
PLATING AND GILDING. 


THE following article by J. Warren is reprinted from 
Electricity : 

Eleetrotyping is the art of effecting a non-adherent, 
metallic deposit, thick enough that the metal deposited 
may itself form a fresh object and be capable of a sep- 


SOME 


For use it should be poured into vessels of clay, por- 
celain, glass, hard brown earthenware or India rub- 
ber. For large baths wood may be used, lined on the 
interior with an impervious coating of acid-proof ve- 
ment, India rubber, marine glue, or even varnished 
lead sheets. 

If the solution be too weak and the current on the 
other hand be too strong, the resulting deposit will 
be of a black color. If too concentrated a solution 
and too weak a current be employed, a erystalline de- 
posit is obtained. To insure a perfect result, a happy 
medium in all things is therefore necessary. 

During the process of deposition the pieces should 
be moved about in the bath as much as possible in or- 
der to preserve the homogeneity of the liquid. If this 
be not attended to, stratification and circulation of 
the liquid is produced by the decomposition of the 
anode, and is rendered visible by the appearance of 
long, vertical lines on the cathode. 

For amateurs and others performing small and occa- 
sional experiments, the following simple apparatus will 
be found gvery serviceable. Place the solution of sul- 
phate of copper in an earthenware or porcelain jar, in 
the center of which is a porous pot containing an amal- 
gamated zine and a solution of sulphuric acid and 
water, about two or three parts in 100. 

At the top of the zine a brass rod is fixed, oops 
a circle of the same metal, the diameter of which is be- 
tween that of the containing vessel and the porous 
pot. From this metallic circle the pieces are suspended 
in such a manner that the parts to be covered are 
turned toward the porous pot. Two small horsehair 
bags filled with copper sulphate crystals are suspended 
in the solution to maintain its saturation. 

I will now pass on to the process of electroplating, or 
the securing of thin, adhesive, metallic deposits. There 
are several stages to be passed through in this pro- 
cess, and I will take them in the order in which they 
cone, 

First, cleaning the articles to be plated. To re- 
move grease, warm the pieces before a slow fire of 


charcoal or coke, or in a dull red stove. Delicate or 
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arate existence apart from the original mould, though 
at the same time preserving the configuration and di- 
mensions of the latter. This art, among the earliest in 
which electricity plays a part, dates back some consid- 
erable time and has proved of great service in the re- 
production of valuable casts, seals, medallions and 
other articles for various purposes. 

The first step in the process is the preparation of 
the mould. The substance originally used for the eon- 
struction of these necessary adjuncts was plaster of 
aris. This substanee is, however, porous and requires 
to be rendered impermeable. The materials most eom- 
monly used of later years are stearine, wax, marine 
glue, gelatine, India rubber and fusible alloys. With 
hollow moulds it is a good plan to arrange an internal 
skeleton of platinum, for ultimate connection with the 
anodes, in order to secure a good electrical contact 
with all parts of the mould. When covering several 
pieces at once, itis as well to connect each of them 
with the negative pole by an iron or lead wire of suit- 
able dimensions 

Having prepared the moulds in the usual way—viz., 
by obtaining an impression in the material when soft, 
and allowing it to set—they should be given a metallie 
coating on their active surfaces of pure powdered 
plumbago applied with a poiishing brush. 

For delicate and intricate objects, that known as 
the wet process is most suitable. It consists in paint- 
ing the object with two or more coats of nitrate of  sil- 
ver and ultimately reducing it by a solution of phos- 
phorus in bisulphide of carbon. 

The baths, which are the next most important item 
in the process, are always the same, whatever the work 
in hand may be, and are prepared as follows: 

A certain quantity of water is put in a jar and toit is 
added from 8 to 10 parts in 100 of sulphuric acid, in small 
quantities, stirring continually in order to dissipate | 
the heat generated by the admixture of acid and wa 
ter. Sulpha'e of copper (bluestone) is then dissolved 
in the acidulated water at the normal temperature 
until it will take up no more. The solution is always 
used cold and must be maintained in a saturated con- 
dition by the addition of copper sulphate crystals or 
suitable anodes. 
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soldered articles should be boiled in a solution of eaus- 
tie potash, the latter being dissolved in ten times its 
weight of water. 

We next pass on to the seouring process, which is 
effected in a scouring bath. The latter is composed of 
100 parts of plain water to from 5 to 20 parts of sul- 
phurie acid. The articles may generally be put in hot 
and should be left in the bath till the surface turns to 
an ocher red tint. 

The articles, after having being cleansed of grease by 
the potash solution in the first pl: we, must be washed 
in water and rinsed before being scoured. Copper or 
glass tongs must then be used for moving the articles, 
as they must not afterward be handled. For small 
pieces, suitable earthenware or porcelain strainers may 
be used. 

The next stage is the spent nitric acid bath. This 
consists of nitric acid weakened by previous use. The 
articles are left in until the red color disappears, and 
so that after rinsing they show a uniform metallic tint. 
The rinsing should be thoroughly earried out. 

The articles having been well*shaken and drained, 
are next subjeeted to the strong nitric acid bath, which 
is made up as follows : 


Volumes, 
Nitric acid of 36° Baumé .. ................ 100 
Chloride of sodium (common salt) . seven. 
Caleined soot (lampblack)....... .......... 


The articles must only be immersed in this bath for 
a few seconds. Avoid overheating or using too cold a 
bath. They are next rinsed thoroughly with cold 
water and are again subjected to a strong nitric acid 
bath to give them a bright or dull appearance as re- 
quired. 

For articles to have, when finished, a bright appear- 
ance, plunge them for a few seconds, moving them at 
| the same time rapidly about, in a cold bath of the fol- 
lowing composition : 


Volumes. 


Again rinse thoroughly in ~— water, 


The corresponding bath for a dull or ‘* mat” appear 
ance is composed of : 


Volumes. 


The duration of immersion in this bath varies from 
5 to 20 minutes, according to the dullness required, 
Wash with plenty of water. The articles will then 
have a nasty appearance, which will, however, disap- 
pear on plunging them for a moment into the bright- 
ening bath and rinsing quickly. 

The pieces are next treated with the nitrate of mer- 
eury bath for a few seconds : 


Nitrate of mercury............ 10 grins. 


It is necessary to stir this bath before using it. For 
large articles the proportion of mercury should be 
greater. An article badly cleaned will come out in 
various shades and lacking its metallic brightness. It 
is better to throw a spent bath away than attempt to 
strengthen it. 

The various pieces, after having passed through 
these’several processes, are then ready for the plating 
bath. 

Now for a few words on the subject of gilding. 
Small articles are gilded hot, large ones cold. The cold 
eyanide of gold and potassium bath is composed as 
follows : 


Distilled water... 
Pure cyanide of potassium. 
Pure gold.............. 


200 grins. 
100 


The gold, transformed into choride, is dissolved in 2 
liters of water and the cyanide in 8 liters. The two so 
lutions are then mixed and boiled for the space of half 
an hour. 

The anode must be entirely submerged in the bath, 
suspended from platinum wires and withdrawn imme- 
diately the bath is out of action. 

Hot Gold Bath.—Zine, tin, lead, antimony and the 
alloys of these metals are better if previously covered 
with copper. 

The following are the formul# for the other metals 
per 10 liters of distilled water : 

Crystallized phosphate of soda, 600 grms.; alloys rich 
in copper, 500 grms. castings. 

Bisulphide of soda, 100 grms.; alloys rich in copper, 
125 gris. 

Pure cyanide of potassium, 10 grms.; alloys rich in 
copper, 5 gris. 

-ure gold transformed into chloride, 10 gris. ; alloys 
rich in copper, 10 grms. 

Dissolve the phosphate of soda hot in 8 liters of wa- 
ter, let the chloride of gold cool in 1 liter of water; mix 
little by little the second solution with the first; dissolve 
the cyanide and bisulphide in 1 liter of water and mix 
this last solution with the other two. The temperature 
of the bath may vary between 50° and 80° C, 

Silvering.—For amateurs a bath of 10 grms. of silver 
per liter is sufficient. Dissolve 150 grms. of nitrate of 
silver, equivalent to 100 grms. of pure silver, in 10 liters 
of water and add 250 grms. of pure cyanide of potas- 
sium. Stir it up until completely dissolved, and then 
filter the solution. Silvering is generally effected 
eold, except in the ease of small articles. Lron, 
steel, zine, lead and tin are better if previously cop- 
per plated and then silvered hot. The cleaned articles 
are first treated in a nitrate of mercury ‘bath, being 
kept continually in motion. 

With excess of current the pieces become gray and 
blacken. In the cold bath anodes of platinum or 
silver should be employed. Old baths are in this case 
preferable to new. They may, if required, be artifi- 
cially aged by the addition of one or two parts in 1,000 
of liquid ammonia. 

If the anode blackens, the bath is poor in cyanide. 
If it becomes white, there is too much eyanide—the 
deposit being too rapid, does not adhere. The deposit 
may be taken as normal and regular when the anode 
becomes gray during the passage of the current and 
white again when it ceases to flow. 

We now pass on to the subject of nickeling. The first 
experiments in this industry were due to Smee, who 
was followed by Becquerel and afterward, in 1869, by 
Dr. Isaac Adams. The vat should be of glass, porce- 
lain or earthenware, or a case lined with impermeable 
gum. The best nickel bathis prepared by dissolving 
to saturation, in hot distilled water, nickel sulphate and 
ammonium, free from oxides of alkalies and alkaline 
earthy metals. The proportion of salt to dissolve is 
one part by weight to ten of water. Filter after cool- 
ing and the bath is then res idy for use. 

When the bath is ready and the battery set up, the 
wires from the latter are joined by means of binding 
screws to two metal bars resting on the cdge of the vat. 
The bar joined to the positive pole of the battery sup- 
ports, through the intervention of a nickel plated cop- 
per hook, a plate of nickel, constituting the soluble 
anode, which restores to the bath the metal deposited 
on the cathode by the electrolytic action. From the 
other bar are suspended the articles to be plated. These 
latter should be well polished before being put into the 
bath. To remove all grease from them, serub them 
with brushes soaked in a hot solution of whiting, 
— in water and carbonate of soda. 

Copper and its alloys are cleaned well in a few seconds 
by immersion in a bath composed of ten parts by weight 
of water and one of nitric acid. For rough articles, 
two parts of water, one of nitrie acid and one of sul- 
phurie acid. For steel and polished castings, 100 parts 
of water to one of sulphurie acid. The articles should 
remain in the bath until the whole surface is of a uni- 
form gray tint. They are then rubbed with powdered 
pumice stone till the solid metal appears. Iron and 
steel castings are left in the bath for three or four hours 
and then scrubbed with well sifted sand. 

If the current be too strong, the nickel is deposited 
gray or even black. An hour or so is time enough to 
render the coat sufficiently thick and in a condition to 
stand polishing. When the articles are removed from 
the bath they are washed in plain water and dried in 
hot sawdust. 

To polish the articles they should Le taken in the 
right hand and rubbed rapidly backward and forward 
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powder boiled 
in water, the cloth being firmly fixed at one end and 
held at the other in the left hand. The hollow parts 
are polished by means of cloth pads of various sizes 
fixed on sticks. These pads must be dipped in the pol- 
ishing paste when using them. The articles, when 
well brightened, are washed tu water to get rid of the 
paste and the wool threads, and finally dried in saw- 


dust. 


THE GLASGOW CABLE RAILWAY. 


At the beginning of the present year the walls of 
Glasgow were covered with immense illustrated post- 
ers announcing the setting in operation of a district 
subway of an underground railway, “*the only sub- 


Before speaking of the latter, of the exploitation and 
of the rolling stock, let us say a word as to the excava- 
tion of the double tunnel. This was established in part 
only by means of a shield, say for about a third of its 
length, and where it is now formed of iron segments ; 
but in the sections where it could be made of brick and 
concrete, the contractors, Messrs. Simpson & Wilson, 
had to use a great deal of ingenuity in order to contend 
against moving earth and the influx of water and to pro- 
tect the buildings and even the railways under which 
the work had to pass. Sometimes, as with the ground 
in the vicinity of the Clyde, it was possible to proceed 
according to the system called “‘ cut and cover,” that is 
to say, to establish a cutting in which were constructed 
in the open air the invert, the lateral walls and the vault. 
At least 140 running feet were constructed per month. 


Fie. 1.—INTERIOR VIEW OF ONE OF THE TUNNELS 


OF THE GLAS( 


terranean cable railway in the world, without steam 
or smoke, having a perfect system of ventilation, 
permitting of making the circuit of the city in half an 
hour, and carrying passengers from one station to an- 
other in two and a half minutes.” 

The fact is that Glasgow, like Budapest, imitating 
cities of larger size, is giving Paris a good example to 
follow in the possession of a railway that is at present 
rendering the greatest service to city travel. 

A mere glance at a plan of Glasgow will show that 
the city, inclusive of its outlying wards, is divided in 


two by ariver, the Clyde, which is much deeper than ; could be constructed in the same way, but the work had | !"&- et 


the Seine, and the bed of which is formed principally 


of sand and gravel. Finally, let us add that, in addi-| effecting a great saving over iron tubing, although the | 


7OW RAILWAY. 


At the Coweaddens station the method employed was 
one that was devised long ago at Glasgow for other 
work and imitated at Paris for the Sceaux Railway. 

This consisted in making an exeavation sufficient for 


traffic is as yet small, only 400 horse power is used. The 
eables, which run all along the track over vertical 
sheaves, and are tautened at the extremities by a spe- 
cial apparatus, are 1°3 in. in diameter. EKach of them 
weighs 58 tons. The cars are attached thereto by a 
grip that can be opened instantaneously. These cars 
are very long and are mounted upon trucks. They run 
upon atrack of 4 ft. gage. The interior is plain, but 
sufficiently comfortable. They are lighted by means 
of electric lamps that take a current from a conductor 
fixed to the wall of the tunnel. They have a platform 
ateach extremity, with two entrances only, ame be- 
ing sufficient for a population whith is capable of 
“making haste slowly.” They have sufficient capacity 
to seat 42 persons and allow standing room for as many 
more. 

In conclusion we may say that at present there are 
but eight cars running simultaneously upon each eir- 
eular track. This, however, gives one train every five 
minutes. At first, the cars were run from eight o'clock in 
the morning until eight at night, but the success of the 
line quickly forced the management to run them from 
a quarter past seven till a quarter past eleven. It has 
been recently stated that trains of two cars are soon to be 
putin service. 

The cost of the railway was not so very high, since 
the total expense of establishment, inclusive of the roll- 
ing stock and central power house, was but £1,100,000. 
—La Nature. 

A TUBE TUNNEL UNDER THE SPREE. 

A TUNNEL possessed of some interest from a techni- 
eal point of view—more, perhaps, in connection with 
the eondition of the soil (sand) through which it is 
being carried than as regards its actual construction— 
is at present being built under the River Spree, be- 
tween Stralau and the Treptow Park, where the exhi- 
bition was held, and for which purpose it was origin- 
ally intended. The tube tunnel has a length of about 
1,510 feet, the breadth of the river being about 670 feet, 
the depth on that spot 11 feet, and the bottom of the 
tunnel some 25 feet lower than the bottom of the river. 
The inside diameter of the tube is 13 feet, and the tube 
itself is cireular. The tube consists of rings of about 2 
feet breadth, made up of nine pieces; these are of 
pressed steel, and connected by means of bolts. The 
tunnel tube is surrounded by a layer of cement, the 
thickness of the steel plate and the protecting cement 
layer being respectively 10 and 80 millimeters. The 
permanent road inside the tunnel is also made of con- 
erete. The shield, in which the workmen are, is a tube 
of somewhat larger dimensions than the tunnel itself; 
and it is pressed forward by hydraulie pressure, its 
front end being beveled so as to be better able to cut 
its way through the soil. The front of the chamber, 
in which the men work in compressed air, has aper- 
tures, which can be closed airtight, through which the 
soil can be worked and loosened. The working cham- 
ber is divided into two compartments; the men in the 


constructing the vaults upon a mass of earth perform- 
| ing the role of centerings, and then finishing the work 
subterraneously. The work was complicated in that 
the running of the surface tramway ears could be in- 
| terrupted for only a short space of time and at night, 
land that it was necessary to support a huge water 
main above the eutting. At certain points the vaults 


to be completed with compressed air and air locks, in 


outer are employed in removing the soil, while the ce- 
|menting is done in the second. The average progress 
|issome 2 feet to 3 feet per day, although about twice 
| the distance has been compassed when special pressure 
| has been puton. So far everything in connection with 
the undertaking has worked satisfactorily.—Enygineer- 


The experiment of double rudders on warships has 


tion to the difficulties resulting from the watersoaked | compressed air escaped in large quantities through the | produced such altogether unsatisfactory results that 
nature of the ground,there were found pockets of water | earth. Sometimes recourse was had tothe iron tunnel, thosejnow in use will be taken off at onee, and no more 


in old quarries, and it became necessary also to con- 
struet retaining work in some abandoned mines that 
had to be traversed. 

The line under consideration is cireular, but is not 
located at the periphery of the city, as such a position 
would render it perfectly useless. It was desired prin- 
cipally to connect the western quarters, Millhead and 
Partick, and especially those which, like Govan, are so 
much the more isolated in that they are on the other 
side of the port, with the heart of the city and the cen- 
tral station of the railways. The service had to be as 
frequent as that of tramways, and afford a speed .of 
from 11 to 12 miles an hour, inclusive of stoppages. 
The extent of the circle which is thus described is 
about six miles, which is considerable in view of the 
fact that the establishment of this line was not decided 
upon until 1890 and that it has been in full operation 
sinee the beginning of 1897. 

The road is provided with two tracks, each in a sep- 
arate tunnel, so as to diminish the cubage of the exea- 
vation and to facilitate the ventilation by the passage 
of trains always in the same direction. 

These tunnels are cylindrical tubes of brick and con- 
erete or of metal, of 11 ft. internal diameter, separated 
by aspace varying from 30 in. to 6 ft. in width. The 
metallic rings are, made of segments of east iron pro- 
vided at the circumference with flanges that permitted 
of assemblage by bolts, the joints being rendered tight 
through the interposition of oak. A system of drain- 
age is provided all along the two tunnels in order to 
earry off the water, which at certain points is raised by 
pumps. The stations, which are fifteen in number, are 
sufficient for a length of 6 miles, since this supposes 
them to be very near each other on an average. Several 
get their light from the exterior, through glass over- 
head. 
only that the rail is at a level of 13 ft. from the surface 
of the street. With others, the corresponding distance 
reaches, as at Buchanan Street, 39 ft. or over. As a 
general thing, the passengers who deseend from the 
street to the platform by special stairways have to 
travela vertical distance of about 19 ft. Electric ele- 
vators, however, are in course of construction at 


Certain of them, in fact, are at such a depth, 


but without compressed air, when impermeable strata 


will be tried. Two rudders, one forward of the other, 


were traversed and it was desired to avoid any ram-{were put on the gunboats Helena and Wilmington, 


ming at the surface. Shields were also euployed, and 


the remarkably light draught of those vessels giving 


these had the advantage of sustaining the mass of 
earth during the excavation and the putting in place 
|of the iron segments. Naturally, also, the shield and 


Fie. 2.—MACHINERY FOR TAUTENING THE CABLES. 


little room for attaching one good sized rudder, and as 
| these vessels were also designed for maneuvering in 
| narrow river channels, the twin steering expedient was 


Buchanan Street and Saint George's Cross, the two| compressed air were used simultaneously at the differ- | adopted to increase their obedience to the helm. On 


deepest stations. For each station there is a single 
platform, which is situated bet ween the two tracks and 
rises to the level of the floor of the ears, according to 
the excellent English method. It is to be remarked 
that upon this line, in which gradients have been al- 
most completely avoided, save at the double passage of 
the Clyde, each tracks presents an incline of sy at the 
=" to the stations and a like one at the exit there- 
rom. 

This is, on the one hand, for facilitating the stop- 
page of the trains and seconding the action of the 
rakes, and, on the other, for rendering the starting 
a and suppressing an abuormal strain upon the 
cadi 


ent points where the ground was watersoaked—in the 
crossing of the Clyde, for example. Here, since the 
| depth under the river bed was slight, the compressed 
‘air often forced its way through the bed and made a 
hole therein which it was very difficult to fillup. It 
became necessary to set up framework in front of the 
shield, and to regulate the pressure of the air according 
to the height of the water in the river, ete. Upon the 
whole, all the difficulties were surmounted with a skill 
that does honor to the engineers and contractors who 
brought the work to a successful finish 

We have said that the propulsion is by cable. It is 
assured by two central 1,500 horse power engines, of 
which only one is operating. At present, since the 


their sea trials these vessels were found to steer admi- 
rably at full speed, but when they dropped to four or 
five knots, which is deemed a good river rate, the men 
lat the wheel lost all control of them, and they could 
not be made to respond to the helm. In subsequent 
trials the forward rudder was fastened straight astern, 
and immediately it was found that the ship behaved 
admirably. Orders have therefore gone to New York, 
where the Helena is in dock, to take off the forward 
rudder and fill in the hole it occupied, and the Wilming- 
ton, which was on the point of sailing for Montevideo, 
will be sent to the Norfolk yard in a day or two for the 
ee alterations, which will delay her at least twelve 

ys. 
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A MODERN GAS POWER PLANT. 
By HoRACE ALLEN, C.E. 

THE gas generator plant reported on below is of 300 
horse power capacity, and works on the Thwaite patent 
continuous cycle. The apparatus consists of two cylin- 
drical vessels side by side. The fuel is fed into the 
hopper at the top, and air is supplied by a fan driven 
from the main engine. The gas, as it leaves the bottom 
of the second generator, has a high temperature, and is 
made to heat the incoming air by means of a recupera- 
tor apparatus, thus restoring a considerable amount of 
heat to the generators. From the recuperators the gas 
passes through a physical purifier to the pressure gov- 
ernor holder, which automatically governs the supply 
of gas to balance the demand, and from which the gas 
engine receives its supply. The analyses of the gas, 


crosswise, was not shaken down. The photograph 
shows the teeth on the fly wheel into which the 
pinion of the small starting engine gears ; this engine 
is of the vertical type, having a cylinder 6 in. diameter. 

The balancing of the crank has produced very steady 
turning, the timing valve is simplicity itself, and the 
best point of firing can be instantly ascertained. The 
lubrication is on the cireulating principle, a small 
pump effecting this. Both tube and electric ignition 
gear are applied to the engine. The engine house is 
covered with a water tank, which feeds the circulating 
mains of the engine. The hot water is used in the 
dye vats, so that there is no loss of heat from this 
source. Another heat loss of ordinary plants is that of 
the sensible heat of the gases evolved from the gas 
generators. In the plant under consideration this heat, 
representing 20 per cent. of the total heat of the fuel, is 


the novice working steel down to a black heat under 
the steam hammer, not only destroying the structure 
of the steel, but the hammer dies also. 

“ A man working at the fire next to mine continually 
had complaints coming to him about his tools being 
burnt; in fact, his tools would come back broken off 
about one-half inch from the point, showing a coarse, 
black structure, similar to a piece of overheated or dis 
integrated steel. The poor fellow was hammering away 
on cold steel all day long. Finally he said to me, ‘Why 
is it that they all tell me that my tools are all burnt, 
when I work them at a wuch lower heat than you do; 
yours do not break short, mine do.’ 1 told him that 
his tools were not burnt, but improperly manipulated 
on the anvil, i. e., worked too cold, and not properly 
hardened after being brought to the proper shape. He 
replied : ‘if 1 were to bring steel to the heat you do, 


ONE HUNDRED 


and its thermal value, prove the excellence of the 
system. 

The gas engine, made by Messrs. Hartley & Petyt, is 
of the duplex type, having two cylinders 16 in. dia- 
meter, side by side, the length of the stroke being 2 ft. ; 
and as they are arranged for the Otto cycle, there is 
one firing stroke every revolution when fully loaded. 
The speed is 140 revolutions per minute. The charge 
of gas and air is compressed to about 90 lb. per square 
inch above the atmosphere, and the pressure of the ex- 
plosion is about 300 lb. per square inch above the 
atmosphere. To facilitate the starting of the engine it 
is necessary to reduce the pressure due to compression ; 
for this purpose a cam is provided which allows a por- 
tion of the charge to escape into the exhaust. The de- 
sign is thoroughly mechanical, and the physical pro- 
portions of the machine are adequate for their purpose. 
There is so little vibration that a penny stood on edge 
on the cylinder, either lengthwise with the engine or 


AND FORTY HORSE POWER DUPLEX 


restored for two purposes, one of which is the drying 
of the textile materials—an important industrial fune- 
tion—and the other is the restoration of the heat to 
warm the air used in the gasification process, and for 
the purpose of increasing its moisture absorbing char- 
acteristics ; this last development is covered by one of 
the Thwaite patents.—The Engineer. 


WORKING AND HARDENING STEEL. 


* NEARLY all persons, in writing on the proper meth- 
od of working steel, lay too much stress on overheat- 
ing, or what they term ‘burning steel.’ During my 
experience, | have found that there are more steel tools 
destroyed by working too cold, or improperly manipu- 
lating on the anvil, than from any other cause. The un- 
initiated have heard so much about burning steel that 
they are really afraid to bring a piece of steel to the 
proper heat for forging purposes. I have often seen 
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they would all break off about three-fourths ineh from 
the point.’ He then showed me many of his tools 
broken off as described. I examined the tools which 
were not broken, and which had given good service 
after the last dressing, and found that nearly all of 
them had been reinforced about three-fourths inch 
back from the point; this compression is almost imper- 
ceptible to the naked eye, but can easily be felt by 
passing this part of the tool between the thumb and 
finger. I informed him that the next time he dressed 
these tools they would break at the point mentioned 
as soon as put in service, and show a dark, coarse strue- 
ture, similar to overheated steel; the men using the 
tools would upbraid him for burning the tools. 

* The cause of so many tools breaking at this point is 
improper hardening, or rather, the hardening and tem- 
pering are done too quickly, leaving a hard and soft 
section in conjunction with each other ; consequently, 
the hard section is driven into the soft, displacing the 
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original structure at this point and making it unfit 
for any purpose ; unless the piece is cut off at this point 
when dressed, it is liable to break off by dropping 
on the floor, To avoid this, heat your steel suffi- 
eiently to harden the whole length of the taper 
point, and retain heat enough in the body of the tool 
to draw the temper slowly; if the tempering is 
done too rapidly, or the blue color allowed to run too 
fast, then submerge in water to stop its further pro- 
gress. At the junction of the bright and blue color 
the hard and soft section is formed with the above re- 
sults. The color should run very slowly, so as not to 
produce any sudden change in the structure of the steel 
when tempering. The above articles refer to tools that 
are subject to impact foree or heavy blows, such as 
stone eutter’s tools, chipping chisels, ete. 

* Improper manipulation in forgiug causes many im- 
perfections in steel tools. When the piece to be forged 
is of uneven shape, the foree of the blow from the ham- 
mer must be governed by the section of the piece it is 
shaping. In nine cases out of ten, where chisels are 
found eraecked on the corner, it is caused by striking 
the edge of the chisel when too cold, causing com- 
pression to take place a little below the surface that 
received the blow. Some persons claim that these 


necessary heat, when plunged into water, to produce 
the hardness required; overheating in this case weans 
destruction to a costly tool. If it is a complicated tool, 
having delicate projections, baths should be prepared, 
which are not as good conductors of heat as the bath 
for ordinary purposes, as the slender projections will 
cool much more rapidly than the body of the piece. 
Oil is often used for this purpose, but any liquid will 
answer that will give the thin projections sufficient time 
to cool, at the same time producing the hardness re- 
quired. We should always bear in mind that it is the 
time it takes a piece of steel to cool that determines its 
hardness, other conditions being equal.”—President 
Wren, at Convention of National Railroad Master 
Blacksmiths’ Association. 


VERY CONVENIENT MACHINE FOR DRAW 
ING WATER FROM A WELL REMOTE 
FROM THE HOUSE THROUGH A_ FIRST 
OR SECOND STORY WINDOW. 


AFTER stretching the rope, A, as tightly as possible 
from the point, A, beneath the window, to the point, C, 


VERY CONVENIENT MACHINE FOR DRAWING WATER FROM A WELL REMOTE FROM THE 
HOUSE THROUGH THE WINDOW OF THE FIRST OR SECOND STORY. 


cracks are eaused by uneven heating before hardening ; 
others eall them ‘fire eracks.’ Admitting the fact that 
uneven heating will produce similar flaws to those re- 
ferred to, my experience has taught me that they are 
mostly eaused by improper hammering on the anvil. 

“Steel tools that have to be finished in the lathe or 
planer, such as taps, dies, milling tools, ete., great care 
should be taken in forging. If the steel has to be re- 
duced from a large to a small section, bring the steel to 
a bright red heat for the purpose. Every blow struck 
should affeet the piece from surface to center; if the 
piece is worked too cold, the blows affect the piece only 
partially through its section, causing two structures in 
the same piece; consequently, the uneven structure 
Will maintain itself through all the operations in fin- 
ishing the tool, and when completed it will not give 
satisfaction. This class of tools,-after being finished, 
will come back to the smith to be hardened. 

* The conditions in heating steel for forging purposes 
and heating finished tools for hardening are vastly 
different; in the latter case great care must be taken in 
heating; the whole piece to be hardened should be 
heated slowly and uniformly over the whole piece, as 
some steel will harden at a lower heat than others, The 
sinith should know, before heating a costly tool, the 


near the well, and after passing the rope over the pul- 
ley, D,so that the latter can roll freely up and down, 
the rope, F, that carries the bucket is passed over the 
pulley, E, and then over the pulley, G. 

In this way, in measure as one slackens the rope, F, 
the bueket, through the pulleys, Dand E, that follow 
it, will descend diagonally from the window to a point 
above the well, where the pulley, D, will meet witha 
knot, A, in the rope, and will stop there along with the 
pulley, E. Then, in continuing to slacken the rope, F, 
the bucket will be made to enter the well, into which 
it will deseend perpendicularly in order to draw up 
water therefrom. Upon the rope, F, being pulled after 
the bucket has been filled, the latter will ascend per- 
pendicularly from the bottom of the well to the knot, 
A, and then diagonally, along with the pulleys, D and 
EK, from the knotup to the window.—From Recueil 
@Ouvrages Curieux de Mathematique et de Mécanique, 
1733. 

In tearing up a siding on the Straitsville Division of 
the Baltimore and Ohio Railroad, the other day, the sec- 
tion men discovered that several of the rails had been 
made in 1863. Subsequent investigation revealed the 
fact that these rails were part of a lot that were 


bought in England during the war, at a cost of $125 per 
ton in gold. The rails were still in very fair condi- 
tion, and for light motive power might last ten years 
longer. 


KEITH’S AUTOMATIC LIQUID ELEVATOR. 


At the recent Brewers’ Exhibition, in London, a new 
device for forcing beer to the delivery faucet was 
shown. This device is Keith’s automatic liquid eleva- 
tor, which has been successfully applied to the raising 
of beer under pressure, as opposed to ‘pumping by the 
so-called ‘beer engines.” It is stated that the old- 
fashioned method of drawing beer has one great disad- 
vantage—the abstraction of the natural carbonic acid 
gas. In Keith’s apparatus the beer is forced out of the 
barrels Ly compressed air supplied by a pump actuated 
by water pressure derived from the ordinary mains. By 
this means it is claimed the air simply acts as a weight, 
and is prevented from coming into direet contact with 
the beer by the layer of carbonie acid gas on the sur- 
face, CO, having a greater specific gravity than air. 

The apparatus illustrated herewith is placed in a cel- 
lar or basement and connected to the ordinary service 
water pipe on the one hand and to the top of beer or 
other casks or closed vessels on the other hand. This 
compact little engine consists of three main parts, viz. : 
(1) The water eylinder, A ; (2) the air pmmup, B ; (3) the 
automatic governing valve, D. The water cylinder has 
a positive valve motion, is connected to the water main 
at H, and exhausts at K, the governing valve, D, being 
connected to the water pressure inlet. The air pump, 
B, is double acting and connected direct to the water 
cylinder, A, but owing to the open air space between 
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KEITH’S AUTOMATIC LIQUID ELEVATOR. 


them, it is impossible for any water to get into or near 
the air pump. The air pump valve box, C, is separate 
and can be detached by merely unscrewing one nut, 
each valve being accessible in a moment. The air de- 
livery pipe, F, is preferably connected to the air re- 
ceiver, Which again supplies the air pipes leading into 
the top of the barrels or other closed vessels, or these 
can be directly supplied from the air pump, B, and the 
air receiver can be dispensed with. The governing 
valve, D, is operated by the air pressure and is exceed- 
ingly sensitive ; when the pressure reaches the required 
point, it automatically shuts off the water from the 
eylinder, and so stops the motor. When the air press- 
ure falls, however slightly, owing to liquid being drawn, 
the valve, D, instantly opens and the engine starts 
working until the pressure again reaches the normal. 
This controlling valve, D, is entirely new in principle 
and works most efficiently, and in quite a different 
manner from some forms of regulating valves, which 
generally require from one pound to three pounds vari- 
ation of air pressure to move them. The working air 
»ressure can be readily adjusted to suit circumstances 
»y moving the sliding weight, G. The makers of this 
apparatus are the Water Motor and Automatic Liquid 
Elevator Company, Limited, Farringdon Street, Lon- 
don.—Engineer. 
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THE EARLY HISTORY CAST IRON PIPE. 


At one of the meetings of the New England Water 
Works Association, Mr. Jesse Garrett, of Philadelphia, 
dealt with the history of the manufacture of cast iron 
pipe, from which the Bulletin has culled the following: 

Cast iron was known to Holland in the thirteenth 
century, and stoves were cast at Elass in 1400. But 
tradition has it, which an ancient Roman writer records, 
that the temple of the **Great Mother,” at Sparta, is 
snxid to have been built by Theodorus, who first dis- 
covered the art of casting and making statues in iron. 
All this is necessarily vague, a condition which sug- 
gests a quotation from Dr. Greene, of the Boston His- 
torical Society, in reference to the present disturbance 
of King’s Chapel burying ground for the subway 
human conduit. “It is so full of bones and remains 
that I do not believe you could dig down to the depth 
of much more than an ineh without turning up the dust 
of ancient worthies.” The application is this, that in 
the dust of these *‘ ancient worthies” it is impossible to 
verify the individual instance. As with the metal 
itself, so its discovery in the form of cast iron was an 
accident which oceurred at one of the early iron works 
in the Rhine provinces, where a part of the * running” 
one day was found to be of different texture, and it 
was a problem for some time what to do with the 
strange stuff. 

The first blast furnaces appeared in the Thuringian 
Mountains, which were almost identical in principle 
with the present furnaces, with the exception that 
hand or treadmill bellows were used for the blast, 
from which the present mechanical blowers are an evo- 
lution. In 1377 the first east iron gun was cast in 
Erfurt, and the famous Krupp was casting guns in 
i818, so that it appears iron was mostly used for de- 
structive and not Samaritan purposes through many 
centuries of its history. In 1685 the {rst east iron 
pipes were used for the water service of Versailles, 
followed by screwed and flanged pipes. In 1708 the 
Quaker, Darby, patented the system of box casting, 
and in the following year started the famous Coal- 
brookdale foundry, which, in 1780, turned out the first 
cast iron bridge. The first casting in the United States 
is said to have been made at Lynn, Mass., a cast iron 
pot,*which was exhibited at the World’s Fair at Chieago. 

In the region of Alba Longa, buried by the volcanic 
eruption which drove the Albans to the present site of 
Rome, no trace of iron is found, and its absence is still 
notable in the archaic tombs of Rome. The metal for 
their implements, of whatever kind, was of bronze, 
and the early Roman religious sentiment shows such 
an abhorrence of iron as to make it a profane innova- 
tion to use it in almost any form, especially in and 
around their sacred|temples. This superstition eon- 
tinued after the Christian era, even down to the fall of 
the empire. In their religious rites, if iron had in any 
way approached a temple or shrine, sacrifices were in- 
stituted to expatiate the profanation, so that we can 
hardly wonder that their attention was not turned to 
it as a substitute for lead pipe. When iron tools came 
to be used for engraving, and were so employed on cer- 
tain altar inseriptions, penitential sacrifices were after- 
ward offered by slaying a cow or a sheep on the altar. 
Bronze plows were used long after the introduction of 
irou plows. The high priests of Rome would not shave 
or have the hair cut with iron instruments. 

The first mention of iron pipes I find was in an elab- 
orate system built at Marli, near Paris, and set to work 
in 1682, costing $1,500,000. The account says: ‘* They 
drew the water by short suction pipes from the River 
Seine, and foreed it through iron pipes up the hill. 
They climbed to a height of 533 feet by a series of reser- 
voirs and pumps, but this system came to be known as 
a ‘monument of ignorance,’” probably after cast iron 
established confidence as a pressure pipe. Agricola 
makes no mention of east iron pipes, although he 
shows three-legged pots of cast iron. Ranselli, about 
the same period, describes a hand mill of a portable 
character, whose casing, he says, is made of iron, and its 
form and ornamentation are such that there is little 
doubt it was made of east iron. 

Peter Maurice,a German engineer, in 1582 erected, 
under the arches of London Bridge, 16 pumps, 7 inches 
in diameter and 30 inches stroke, driven by a water 
wheel, and these were of cast iron, flanged at their 
lower end, bolted toa valve chest. 

In 1835 it was estimated that over 1,000 miles of iron 
pipe were in use in the various systems of London 
water works, the first iron pipes having been laid 1746. 
Later on we find that cast iron pipes, 9 feet in length 
and 15 inches in diameter, with ball and socket flexible 
joints, were laid by James Watt across the Clyde for 
the conveyance of water to Glasgow, and another of 
the same size in 1818, and a little later on another of 
similar construction of 36 inches diameter. 

Contemporary with the history of cast iron pipes 
in America is Peter Adams, a moulder and core maker, 
born in Millville, N. J., in the year 1833. His grand- 
father, James Adams, was a soldier in the revolution- 
ary war. His father, Mark Adams, was born in 1789, 
and was a moulder and core maker at Weymouth, N. J., 
where he was engaged on the first cast iron pipes made 
for the city of Philadelphia, from designs and under 
the instruction and inspection of Frederic Graff, first, 
who was the then engineer of the Philadelphia water 
works, and father of the later Graff, who sueceeded 
him in office. The first pipes made for Philadelphia 
were for the pumping main, of 16 inches diameter, deliv- 
ering into the reservoir, the distribution still continn- 
ing throughout the city through wooden pipes. These 
pipes were cast direct from the melting of native bog 
ore, and the process was about as follows: In the beds 
where pigs were usually ran were moulds for pipe, 
which tapped the flow from the furnace until one pipe 
was complete, then on to another mould, and so con- 
tinuing for as many pipes as were planned for that 
pouring, using the surplus from the pipes for pigs as 
usual. The proprietor of these furnaces at Weymouth 
was a Mr. Richards, a native of the city of Philadelphia 
and its mayor at that time. After this, Mr. Adams 
thinks that the first pipe made at Millville, N. J., was 
about the year 1830, the inspector for which, under 
Mr. Graff, he remembers as one Louis Ort, who “ was a 
good fellow enough, but inelined to be very particular 
unless he got one or two glasses of whisky before be- 
ginning his daily inspection, in which case it was very 
seldom that he would reject a good pipe.” 

The first pipes made at Millville, as at Weymouth, 
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were from the product of the bog ore furnaces, and at 
that time, of course, cast upon their sides, a series of 
gates, six or eight in number, used for running the 
iron from the furnace into the pipe moulds, which, at 
the proper time, were cut off and the flow of iron con- 
tinued to another series, or to the pigs, as the case 
wight be. As time went on, and the demand for cast 
iron pipes increased, and sentiment ripened against 
using the melt direct from the ore, the proprietor of the 
Millville Works, David Wood, designed and constructed 
special foundries for their manufacture. The original 
proprietor of the Millville Iron Works, as before stated, 
was David Wood, a brother of R. D. Wood, who sue- 
ceeded him and who afterward added to his pipe works 
from time to time until their production became the 
largest in the country. 


DEVELOPER FOR FILMS. 


ONE of the inconveniences of strips of films is that 
connected with development. It is either necessary to 
eut them in order to allow them to enter the tray, or 
else it requires great experience to cause them to pass 
through the bath properly. The small developer which 
we figure herewith solves the difficulty. It suffices to 
fix the strips around pegs, the emulsioned side outward, 


DEVELOPING DEVICE FOR FILMS. 


and to immerse the whole in the gutta percha trough 
containing the bath.—Le Monde Illustré. 


PHOTOGRAPHIC WASTE MATERIAL AND 
WHAT TO DO WITH IT.* 


Ir would take but a sorry detective to discover the 

ee of an amateur photographer in any house- 
10ld his calling might lead him to be interested in. 
Every possessor of a camera is also the owner of vast 
treasure, in the way of glass, and his dwelling may be 
likened to a cross between a marine store and a crock- 
ery warehouse after it has been invaded by the pro- 
verbial member of the bovine species. 

His friend looks in on Sunday evening and finds him 
piously engaged with a biblical treatise, a state of 
things which is sadly belied by seraps of P. O. P. seat- 
tered on the floor, and other telltale indications. 

Undoubtedly spoiled negatives form the greatest part 
of the unsalable matter which litters his abode. I 
shall, therefore, consider these first. "The uses to which 
a ruined negative may be put are manifold. Cut down 
to 34 inches square and the films cleaned off, they 
make excellent cover glasses for lantern slides. An- 
other use for them in the same popular branch of pho- 
tography is the following: If, during development, 
you see that your negative is spoiled through uneven 
density, excessive overexposure, or what not, expose it 
to the light and allow it to blacken all over. Now 
sealing-wax a needle to a penholder, and by means of 
this little tool you can easily manufacture diagram 
slides from your darkened film (white lines on black 
ground). 

Take a spoiled negative, dissolve out all thesilver with 
a solution of potassium ferridcyanide and hypo. Rinse, 
dry, rub with sandpaper, and you will have a splendid 
substitute for ground glass. 

Remove the silver in a similar manner from another 
negative, but this time wash thoroughly. Squeegee 
down on this a print, and an . will be your re- 
ward. From such an opaline, by cementing on a few 
more glasses, a tasteful letterweight may soon be made. 
Another way in which very thin negatives may be util- 
ized appeared in these columns some months ago. It 
is this: Bleach them in bichloride of mercury, back 
them with black paper, and positives will result. Old 
negatives also make good trimming boards, the film 
preventing a rapid blunting of the knife, and they 
may be successfully used as mounting tables. Clean 
off the films, polish with French chalk, and squeegee 
your prints thereto. When dry they may be removed 
and will have a fine enameled, if hardly artistic, ap- 

yearance. Many other uses for them may also be found 
if the amateur is at all ingenious. 

Users of pyro, instead of throwing the old developer 
away, should keep some of it and allow it to oxidize. 
A thin negative, if immersed in this for a few minutes, 
will be stained a deep yellow all over, and its printing 
quality will be much improved. 

Old hypo baths should be saved, and, when a suffi- 
cient quantity of silver is thought to be in solution, re- 
duced to recover the metal. 

Printing paper of any sort is another great source of 
waste, especially to the inexperienced photographer. 
Prints are too dark or not dark enough to suceessfully 
undergo the subsequent operations. Spoiled material 
of this kind, however, is not without its uses in photo- 
graphy. Those who swear by that unreliable combi- 
nation, yelept the ‘‘combined bath,” will find that 
seraps of P. O. P., or any silver paper, are necessary to 
start the toning action. 

Spoiled matt surface P. O. P., bromide paper, or pla- 
tinotype should be allowed to blacken all over. Here 
we have a dead black surface useful for many purposes. 
A leak in the bellows when out in the field ; repair it 
temporarily by moistening a piece of matt P. O. P. and 
sticking it on; the gelatine will cause it to adhere. 
These papers may also be used to back plates, platino- 


*By R. A. Hamblin, in the Photographic News, 


types, of course, requiring some adhesive mixture to 
make them stick. 

In every photographer's possession there will be 
found a small percentage of stained prints. Instead of 
throwing these away, you may often,turn them to 
good account in the following manner: Take a large 
yiece of cardboard, some mountant and the prints, 
Now proceed to tastefully mount them so that the 
corners of some overlap, arranging in every case to 
hide the stain. If you have gone properly to work, 
you will have an artistic mosaic. ow wash round 
with Indian ink, or paint a border of leaves, and the 
whole thing will form a very nice birthday gift to a 
friend. Little ‘tit bits” trimmed from a stained print 
are also very useful to mount on correspondence or in- 
vitation ecards. 

Keep the stiff bits of cardboard between which your 
printing paper is packed. They are useful in many 
ways—from opaque cards in the dark slide to parti- 
tions between negatives in the storing boxes. 

Plate boxes are useful to store negatives in. Before 
doing this, however, each negative should be incased 
in a paper envelope. Hundreds of these latter may be 
quickly manufactured ; cut out the pattern and get a 
juvenile to paste them for you at so much a score. 

In short, nearly every waste product has its uses, 
even the brown paper in which your camera was 
vacked. This makes a good paste-down tint for mount- 
ing platinotypes upon. 

There are, | know, a few amateurs with whom money 
is a plentiful commodity, and these can afford to be 
wasteful; but the great majority have to be careful 
with their cash, and to these economy means every 
thing. Then there is the pleasure of knowing that 
you have obtained the maximum of success with the 
minimum of waste. 


CONVERTING SLUDGE INTO FUEL. 


WORKMEN are now engaged at Rotherhithe in erect- 
ing machinery which, when in proper running order, 
is expected to revolutionize the methods of disposing 
of the more than two million tons of sludge that the 
main drainage committee of the County Council have 
to dispose of annually, {says the Pall Mall Gazette. 
Before three months have passed, the municipal au- 
thorities of most of the large towns in the United King- 
dom, together with the experts on matters connected 
with sanitation, are to be invited to witness the “ trial 
trip” of the machinery, and if the results of experi- 
ments already made on a comparatively sinall scale are 
borne out in the greater experiment that is to be made, 
it is said that one of the greatest difficulties with 
which the authorities of most cities have to contend 
will disappear. Instead of a costly work, which it un- 
doubtedly is at present, the doing away with the sludge 
will be converted into a profitable undertaking for the 
County Council. 

Some years ago it was believed that the sludge of 
London possessed great value as a fertilizer, but those 
whose business it was to attend to its disposal found 
it quite impossible to get it taken up in sufficient 
quantities to be of any use to the County Council ; and 
despite the enormous cost for steamers and their 
maintenance, it was found that to take it out and 
dump it into the North Sea fifty miles from shore was 
in the end the least expensive and most expeditious 
method of getting rid of the refuse. 

The London County Council maintains a fleet of six 
sludge vessels, each capable of carrying a load of close 
upon one thousand tons to sea. The total number of 
trips made by these steamers last year was 2,176, and 
the cost of working the vessels came to more than 
£27,472. They are insured for £120,000, at an annual 
premium of £2,400. These expenses the new arrange- 
ment is expected to save, and at the same time the be- 
lief is that the County Council will be left in posses- 
sion of an amount of fuel estimated at anything up to 
700,000 tons per annum. 

Leaving beaten tracks, investigators have for some 
time past been experimenting to convert the sludge 
into fuel, and the results obtained with comparatively 
moderate quantities, it is said, have led those interested 
to believe that all of the millions of tons annually 
dumped into the sea can be made, at virtually no cost, 
into good burning furnace fuel. When these experi- 
ments were completed those interested gave orders for 
the setting up of a large plant in Rotherhithe, and the 
work is now rapidly approaching completion. At the 
publie trial of this machinery some haif a hundred 
tons of the sludge brought from Barking is to be con- 
verted into fuel blocks by what is called the ‘“* Henry” 
process of sludge treatment. This process, briefly de- 
scribed, is as follows: The sludge, which, taken in 
large quantities, contains about 90 per cent. of moist- 
ure, would be treated by Hencke-Cunliffe machinery. 
It is pumped straight into machinery consisting first 
of two enormous hollow eylinders. These cylinders 
are heated internally by hot air, and being close-geared 
and revolving slowly, they are said to film the sludge 
on their face at about the thickness of a sheet of blot- 
ting paper. By far the greater part of the moisture is 
evaporated at one revolution of the big cylinders, and 
the nearly dried sludge is automatically scraped off, 
and falls into jacketed pans, which, like the cylinders, 
are heated by hot air and fitted with slowly revolving 
sweeps that stir and carry the sludge along until the 
whole of the acquired amount of moisture is evapor- 
ated. Then the sludge is discharged 
upon machinery that presses it into fuel blocks ready 
for consumption in furnaces. 


LEFTOMANIA. 


ABSENT-MINDEDNESS would seem to be on the in- 
crease, says the Humanitarian. This is a disease not, 
indeed, to be found described in the pages of the 
British Medical Journal, but one, nevertheless, clearly 
defined under our present social conditions. To some 
extent kleptomania, with which we are all conversant, 
is itscomplement. The Great Eastern Railway auction 
isa wholesale example of the extent of the disease. Two 
thousand umbrellas, half that number of walking 
sticks, 600 hats, bicycles, perambulators, and feather 
beds were unintentionally abandoned by their owners 
during the past twelve months. Leftomania is recog- 


nized at all theaters, and due provision is made for the 
failing. 
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ENGINEERING NOTES. 


For some years past a solitary dining car has been 
running on the Rohil-Khand and Kumaon Railway. 
The example has now been followed on another line, 
adining car having been recently put on the Bombay- 
Caleutta limited mail. 


The Paris correspondent of The Times gives poe 
lars of the trial trip at Mantes of the electric locomo- 
tive devised by M. Heilmann. The train was composed 
of twelve carriages and a luggage van, and carried 250 
persons, and weighed about 150 tons. The object of the 
trip Was not to make a trial of speed, and the train 
journeyed at the rate of only 18 miles an hour. The 
experiment seems, however, to have been considered a 
great suecess, and testimony is borne to the ease and 
regularity of the movement of the train. Great things 
are hoped from this invention, no less than the convey- 
ing of a train weighing 300 tons at a speed of 62 miles 
an hour being looked forward to. 


In the latest annual report of the Chief of the Bureau 
of Steam Engineering the following note occurs: 
“The improvement in machine tools in the last twenty 
years has been so great that private builders who are 
at all enterprising throw away old tools, although in 
good condition, to give room for the latest and best. 
One large firm, with what was considered one of the best 
plants in the country, recently broke up good tools 
valued at $40,000, because they were becoming anti- 
quated, and expended $200,000 for new ones of the 
latest pattern to replace them.” It is by keeping them- 
selves entirely up to date that the Americans are able 
to produce machinery of all sorts at a greater rate and 
more economically than other nations. The last sen- 
tenee, coming as it does from The Engineer, of London, 
is significant. 

Various schemes have been proposed for the last 
quarter century for the use of the ruins of the Cour 
des Comptes, on the Quai @’Orsay, in Paris, so long a 
memorial of the “Commune,” and at one time it was 
arranged to convert the ruins into an imitation of the 
South Kensington Museum. But utilitarianism has 
finally gained the prize from decorative art. The 
Chamber has agreed, says Architeeture and Building, 
to a proposition for the concession of the block to the 
Compagnie (Orleans, in order to erect on the site 
iterminus which will be more central than the pres- 
nt building on the Boulevard Montparnasse. The 
interests of the International Exhibition of 1900 must 
have had an effeet ou the voting, for some years ago a 
railway terminus in such a position would not have 
been tolerated. 


J J. Holtzapffel, in a paper recently read before the 
Society of Arts on the uses of the sand blast, alluded 
especially to the value of the process in sharpening files 
and the superiority of the process, the sand-blasted file 
doing twice the work of the ordinary file in the same 
time, this superiority being now so fully recognized that 
240,000 dozen files are so prepared in Sheffield yearly. 
Chey can also when worn be resharpened over and 
over again, without grinding out the old marks, for 
about 24g per cent. of their value. Healso spoke of the 
efficacy of the blast in removing every trace of scale 
from iron castings, so that the finest tools may be ap- 
plied at once to the metal, and of its usefulness in re- 
facing grindstones and emery wheels, cleansing bicycle 
tube surfaces before brazing, granulating or frosting 
electric plate, gilding metals, gold and _ silversmith’s 
work, and jewelry, and many other purposes suggestive 
of a widely extended field for the sand blast in metal- 
lurgy. . 


Some interesting statistics of the world’s output of 
steel were laid before the last annual meeting of the 
German [ron and Steel Institute, from which it ap- 
pears that the production of steel ingots during the 
past three years was as follows : 


1804. 1895. 1896. 

United States.... ... 4,426,000 6,143,000 5,600,000 
Germany ... ... .... 3,786,000 4,100,000 4,900,000 
United Kingdom. 3,160,000 3,312,000 4,200,000 
PETES 818,000 876,000 1,128,000 
Russia 695,000 785,000 900,000 
Austria-Hungary ... 649,000 732,000 869,000 
405,000 455,000 598,000 
167.000 194,000 250,000 
70,000 65,000 105,000 
65,000 60,000 60,000 
Canada...... over: 40,000 40,000 40,000 

14,274,000 16,753,000 18,650,000 


In addition to the above, about 250,000 tons of eru- 
cible steel are manufactured, the United Kingdom pro- 
ducing about 100,000 tons, the United States about 
70,000 tops, and other countries the balance, says The 
Colliery Guardian. 


Some of the engineering difficulties encountered by 
those engaged in the construction of railways in Afri- 
ea are pointed out by a correspondent of The London 
News, the principal one being the lack of water. Thus, 
at Wadi Halfa, the engineers’ headquarters in the Sou- 
dan, some 12,000 gallons are daily collected and thence 
sent forth to the various stations, the most distant be- 
ing 60 or 70 miles. The water is carried in iron tanks,- 
each tank filling a truck, Every train that starts from 
Halfa laden with materials, such as rails, sleepers and 
other gear, has no less than fifteen of these trucks, 
which, by the exigencies of the situation, are loaded 
with water alone. The quantity of water thus con- 
veyed, large though it is, suffices only for drinking pur- 
poses. On this account it has been considered a mat- 
ter of great good fortune that the officers in charge of 
this work have now discovered that by boring at a 
point in the desert some 75 miles or so out from Halfa 

rater may be obtained at a depth of about 56 ft. As 
might be expected, much speculation has been aroused 
by this flow of water more than 1,000 ft. above the level 
of the Nile. Among the many theories on this sub- 
ject, that which obtains most favor among geologi- 
cal and other experts is this, namely, the existence 
under the Nubian desert, beneath a flooring of rock of 
varying thickness, of an immense reservoir containing 
« practically unlimited supply, and that digging at any 
one point would be rewarded with suecess, the ques- 
tion being merely one of depth. Another attempt is to 
be made to find water 50 miles further on. 


ELECTRICAL NOTES. 


. It may not be generally known that in the city of 
Brussels, in Belgium, a system of electrically operated 
clocks was installed in April, 1857, at which time 100 
clocks were installed, using the Nolet system. With 
some modifications, says The Electrical World, they 
have been in operation ever since then. 


An exchange reports that in an examination that 
was made of some “electric belts” sold by a street 
fakir, it was found that beneath a strip of gauze was a 
layer of dry mustard. When the wearer perspired a 
little, the mustard was moistened and set up a burning 
sensation, and the deluded victim believed a current of 
electricity was passing through him, 

An isolated electric plant was recently installed in a 
large tea firing or curing establishment in Yokohama. 
This establishment employs 2,000 people, who clean 
and sort the tea by native fan blowing and sifting ma- 
chinery, after,which it is taken to the firing rooms, con- 
taining 1,500 pots, set in brickwork and heated by a 
slow fire, the tea being stirred continuously by the coo- 
lie who attends each pot, the work going on day and 
night during the busy season, 


United States Consul Child, at Hankow, kas informed 
the State Department that an electric light plant has 
been established in that city, which is the capital of 
the most exclusive and hostile province in China. It 
was in this province that the Chinese a few years since 
refused to allow telegraph poles to be erected, and the 
missionaries have encountered there more opposition 
than at any other place in China. The public build- 
ings have adopted the new light, and all prejudice is 
giving way to the new invention. 

One of the many remarkable things in Australia is 
the overland telegraph from Port Darwin to the south 
of the continent, which was completed in 1872, says The 
Electrical Review. Almost the whole 2,000 miles of its 
length were through uninhabited country—much of 
it a waterless desert. The wooden poles were prepared 
at the nearest available places, but some had to be ear- 
ried 350 miles, while the iron poles were taken an 
average distance of 400 miles by land. Over 2,000 tons 
of material had to be carried into the interior, and the 
total cost was $1,850,000, 


A charter was granted by the State Department of 
Pennsylvania on November 8 to the Washington, 
Westminster & Gettysburg Electric Railway Company, 
which will build a line fourteen wiles long, from Gettys- 
burg to the State line. This is the company which in- 
tends to build a line to the national capital. The 
capital stock is $409,000, and the officers are: Presi- 
dent, James B. Colgrove, Washington ; directors: 
Samuel 8S. Bushman, Charles A. Trastel, and Henry 
©. Little, Gettysburg ; Henry A. Cady, Washington ; 
Charles H. Duttera and John A. Shore, Littlestown. 


The lighting plant of the new limited trains of the 
Lake Shore & Michigan Southern Railway consist of a 
30 horse power compound Westinghouse engine, with a 
7 by 74 ineh eylinder giving 409 revolutions with steam 
at 80 or 90 pounds. The engine is direct connected to 
an 18 kilowatt Westinghouse compound multipolar 
generator of 120 volts, operating in all about 300 lamps 
of from 12 to 20 candle power each. The outfit is 
placed at the forward end of the baggage ear, steam 
being supplied from the locomotive by a system of 
pipes and flexible rubber couplings. The ears are con- 
nected by a flexible plug coupling, and a similar plug 
is arranged to supply current from the city cireuits at 
stations where a change of engine is necessary. 


Three-phase current transmitted from the water 
power plants of Sacramento and San Joaquin Rivers 
is being used to operate milling machinery in Fresno, 
Cal. In the ease of the Sperry Flour Mill a 150 kilo- 
watt General Electric synchronous motor, running at 
600 revolutions per minute, is Operating the various 
machines, says Engineering News. In another mill, 
which is the largest flour mill in the United States 
using electricity as a motive power, three General 
Electric three-phase induction motors of 75, 30 and 20 
horse power are belted to the mills, cleaners, ete. These 
motors are provided with recording meters and are run 
only when the machines to which they are connected 
are needed, thus effecting a saving of about 15 per cent. 
in power. 

According to The Pall Mall Gazette, the movement 
toward an introduction of automobile cabs and omni- 
buses has reached Berlin, and soon a number will be 
in full action there. Some of the leading men of the 
electric establishments, among others Mr. Rathenau, 
the director of the Berlin Electric Works; Mr. Borsig, 
head of the largest locomotive building establishment ; 
and Colonel Budde, the chief of the railway depart- 
ment in the “Genaistal” of the Prussian army, fave 
founded a company for motor cabs and omnibuses in 
the great towns of Germany, and they will begin their 
action at once in Berlin if the president of police does 
not put a veto in their way. The Berlin pavement, 
mostly macadam in the principal thoroughfares, is well 
fitted for motor cabs, and there is every hope of success 
for such a company. 


Nearly every electric road has one or more cars that 
are slow. They may be of a comparatively primitive 
type, as far as the motors are concerned, but the 
trouble can usually be cured by rewinding the arma- 
tures and fields, or by a rearrangement of the con- 
trolling apparatus, says The Electrical World. The 
presence of a single slow car will make itself felt very 
quickly over the whole line upon which it runs; and 
the quicker such a car is sent to the shop and “ speeded 
up,” the better will it be for the interests of the com- 
pany operating it. On one road it has been the cus- 
tom to run such cars only when the traffic was heaviest, 
probably with the idea that as the cars could not travel 
fast at such times, the slow car would not cause much 
trouble. The reverse of this was found to be the ease. 
The slow car was slow in getting up to speed after 
stops, and caused great delay by that action. These 
cars are now operated only at night, when the motor- 
men are naturally inclined to wild running. The slow- 
ness of the car acts as a check in this direction. Thus 
some use is made of the slow cars, but in spite of this 
they are being put into the shop to have motors re- 
wound as fast as possible, 


MISCELLANEOUS NOTES. 


Prance has 83,465 public schools, an increase of 223 with- 
in a year; 15,909 of them are under clerical coutrol. The 
number of teachers is 151,563, the number of pupils 
4,580,183. : 

The ement of French state railways has ob- 
tained permission of the minister of railways for the 
construction and reconstruction of a number of railway 
passenger carriages in which all parts formerly manu- 
factured of brass, copper and iron, with the exception 
of axles, wheels, bearings, springs, brake gear and 
couplings, shall be made of aluminum. The weight of 
a coach with these fittings is one and a half tons less 
than that of an old style of carriage, and as an ordinary 
train in France consists of twenty coaches, says Alumi- 
num and Electrolysis, the weight of the train would be 
reduced by thirty tons, which would mean a consider- 
able saving in working expenses. 


The seat of the Japanese matting industry is the 
town of Sa’kKai, about eight ::iles south of Osaka, and 
having a population of 4,800. According to a consular 
report, the rugs are made principally of jute. The num- 
ber of people empioyed in the manufacture is about 
9,600, mostly children. girls and boys between seven 
and sixteen years old. There are 2,400 looms in 800 
houses, giving an average of three looms to each house, 
and each loom is attended by four persons. The warps 
of the rugs are of cotton, but the weft is thick jute 
yarn, and the filling thin jute yarn. ‘The designs are 
mostly Turkish and imitated Persian. The price 
ranges from 4 to 6 cents per square foot, according to 
the quantity of material used. When the weavers are 
fully employed in filling orders, they can turn out 4,800 
square vards daily. The yarn used in this manufac- 
ture is principally imported from Calcutta. 

The lack of efliciency in the ordinary belts is due 
principally to the air cushions between the belt and 
pulley, causing slippage. In the pneumatic pulley this 
air is entirely eliminated by means of perforations all 
around the face of the pulley. These perforations are 
regularly placed in rows parallel to the axis, the per- 
pendicular positions of the perforations of each row 
alternating with those of the next. The belt closely 
grips the face of the pulley and operates, therefore, 
without the loss attending pulleys permitting an air 
cushion between the belt and the face. The use of 
this pulley, it is claimed, enables the use of a smaller 
and Jooser belt, owing to the elimination of nearly all 
slip, whieh, with the ordinary pulley, is said to be 
equivalent to a loss of about 10 per cent. in power. A 
more uniform speed can be obtained between the driver 
and driving element, which is an important feature in 
high speed work, Less tension on the belt means less 
oil in the bearings, and sinaller belts mean smaller 
first cost. 

The use of salt water by the New York fire depart- 
ment is again being discussed by a commission made 
up of Fire Commissioner Sheffield, Chief Bonner and 
Foster Crowell, M. Am. Soe. C.E., says Engineering 
News. Boston already has pipes laid for bringing in 
sea water for use in extinguishing fires, and Buffalo, 
Cleveland, Detroit and Milwaukee can use water direct- 
ly from the lakes in similar cases of emergency. The 
plan is approved by the insurance companies of New 
York, and one prominent insurance officer says that a 
reduction of 5 per cent. in insurance rates would be 

vossible on a line of 10 in. pipes connecting with the 
North River, or within 500 ft. of a hyd ant connected 
with these pipes. Such a pipe system would vastly ex- 
tend the usefulness of fireboats by making them effeet- 
ive at long distances from the shore line. The saving 
in water and damage by fire would more than offset 
the first cost. As showing the value of the property to 
be protected, the statement is wade that the aggregate 
value of buildings and property between Chambers 
Street and Fourteenth Street is at least $500,000,000. 

The Boston Transcript says: ** Comparisons between 
the fire in London recently and the conflagration that 
swept the city in 1666 are natural at first glanee, but in 
reality there is not the slightest resemblance between 
the two. The recent fire was diminutive in its pro- 
portions as compared with what will always be known 
in history as ‘the great fire of London.’ The confla- 
gration which began September 2, 1666, and raged for 
four days, swept over 436 aeres, destroyed fully 100 
churches and public buildings and 13,200 dwellings. It 
rendered 200,000 people homeless. A considerable seec- 
tion of the city burned over was practically a survival 
of medieval London, of dark and narrow lanes and 
houses that simply stood because they had got into 
‘the habit of living.’ The conflagration was, in fact, 
a purification by fire. The recent fire was confined to 
a few acres in the business center of London. The pro- 
perty loss, taking into consideration the searcity of 
money two centuries ago, Was not as large in the late fire 
as in 1666, nor are any considerable number of people 
rendered homeless. The buildings destroyed were busi 
ness blocks. While some of these structures had been 
built or modernized within the last fifteen years, more 
of the blocks resembled the older.style of business 
buildings wiped out by our own fire of 1872, with the 
addition of a frowsy dinginess of aspect due to the 
foggy and grime-spreading atmosphere of London.” 


An account of the organization of beet sugar factories 
in Germany, in the Consular Reports for November, is 
interesting as giving an example of the successful appli- 
eation of the co-operative principle. Out of the 399 
factories now in operation, nearly half are stock com- 
yanies, in which the majority of the shareholders are 
eet growers. These include not only most of the larg- 
est factories, but also the most prosperous.--An ab- 
stract of the Mexican Annual Statistician for 1895, just 
published, shows the population of the republie to be 
12,578,861, and the surplus revenue nearly two million 
dollars (silver). There are 24 meseums, 68 libraries, 
with 512,529 volumes; 39 scientific societies, and 454 
periodical publications, including 44 dailies and 185 
weeklies.— From an interesting description of a visit to 
the great salt wells in the province of Sze-Chuen, in Cen- 
tral China, we learn that the majority of the wells are 
from two to three thousand feet deep, and that the 
brine is evaporated by means of jets of natural gas. 
At one place the brine is carried five miles by a veritabie 
pipe line (bamboo conduits) to the boilers. The wells 
are said to have been in operation two thousand 
years, 
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PICTURES OF SOUTHWEST AFRICA. | is strongest at the four corners, which are provided with | now pomenes by Windhoek, as the town has gained 
battlemented towers that could still offer a strong re- | considerable commercial importance. The natives, Hill 
_ WINDHORK, the capital of German Southwest Africa, | sistance, even if the court were taken by a hostile | Damaras, with some Hottentots and half breeds, live 
is several hundred miles from the coast, and now can party, which is extremely unlikely to occur. North of | in square structures with walls of mud covered with 
be reached only by a fatiguing journey of several weeks the fort is a long row of buildings placed close together, lelay and roofs made of reeds. 
in heavy oxcarts, but next year a harbor is to be built | G 
at the mouth of the Swakop River, and then the rail- 
road will be continued from there in the direction of 
Windhoek ; the governor-general of the protectorate, 
Major Leutwein, has lately visited Germany on busi- 
ness connected with this project. The location of the 
place is delightful; the plateau on which Windhoek 
stands is bordered on the south by the Awas Mountains 
and there are heights on the north and east, and the 
atmosphere of the dry steppes is so clear that all char- 
acteristic features of the landscape stand out sharply 
like silhouettes. It is exposed not only-to storms of 
the elements, but also of the different tribes; lying as 
it does between the land of the Hereros and the land 
of the Hottentots, it was always an “apple of discord” 
until Jan Jonker, a chief of the Orlamhottentots, laid a 
firm hand on it. In 1889, however, he was murdered 
by the tribe of Henric Witboy and the place was left 
free, but being of strategie importance, it was occupied 
by the Germans and made the capital of their colony. 
Their choice of a location was facilitated by the pres- 
ence of several hot springs that could be utilized for 
the irrigation of gardens, if, as was to be expected, 
colonists should settle in the neighborhood. This ex- 
pectation was soon realized, for at Klein Windhoek— 
so named for the sake of distinguishing it from Gross 
Windhoek, from which it is only half an hour distant 
—huts of industrious German pioneers rose about the 
half-ruined buildings of the Rheinische Missionsge- 
sellschaft which once had possession of the place. 
Many have succeeded in wresting a livelihood from STATION HOUSE AT GROSS BARMEN. 
this wild and not very fertile land, but others 
have had to give up the hard struggle, for all are not 
fitted to bear the hardships that must be endured by | These include stables, workshops, the prison, guard- A strong station house has lately been built at the 
colonists in a new country. | rooms, police station, officers’ dwelling, the messroom | village of Otjikango or Gross Barmen, which lies on 

But to return to Windhoek ; the fort, a solid strue-' and the house of the governor-general’s secretary. | the great highway that runs from the mouth of the 
ture of broken stone and brick, makes quite an impos- A little below these lies the house of Major Leutwein, |Swakop River through Otjibingwe to Windhoek. As 
early as 1884 a way station was founded here, near 
which are a number of hot sulphur springs, which 
seem to be specially efficacious in the treatment of 
skin diseases. A special charm is given to the spot by 
a little group of date palms that were raised from the 
seed by the first missionaries. These palms seem to 
thrive well, although their fruit ripens only in most 
favorable years, and even then its aroma cannot be 
compared with that of the fruit cultivated in North 
Africa. Otjikango is of historical importance on ac- 
count of the numerous battles that have been fought, 
even recently, in the place itself and in the immediate 
neighborhood between Hottentots and the Hereros. 
The inhabitants of Gross Barmen belong to the Ovam- 
bandjerus tribe, and they wandered down from the 
north at the same time as the Hereros, with which race 
they have become blended. 

The Hereros are the most powerful trive in the pro- 
tectorate and are looked upon as the conservative ele- 
hie ax, ; ment that must be gradually trained and made useful 
for the common good. They area fine race of men, 
Wa dea with many exeellent qualities, but, on the whole, their 

character is the same as that of the South African Kaf- 

fir. New arrivals often consider the Herero a stupid 
; savage, but they soon learn from experience that he is, 
in his own way, a very shrewd fellow, and what seems 
like stupidity is only a certain slowness with which he 
follows the European’s line of thought. The Hereros 
are cattle-raising nomads occupying the central part 
of the protectorate. Cattle, in fact, constitute their 
chief possession; they are devoted to them and in ear- 
JOMPANY OF TROOPS OF THE PROTECTORATE (WITH LIEUT. EGGERS) IN } willingly. Milk is their chief food? <A real Herero is 
FRONT OF THE FORT AT WINDHOEK, very loath to sell his cattle, and never will part withany 

but the least valuable animals ; he, like the Matabele, 
ing impression. It has a court 168 ft. long and 65 ft. 7| with its stables and pretty garden, and about 300 ft. | 

in. broad, surrounded by a high wall along the inside | farther down the mountain side are the government ie of 

of which are arranged the rooms for the garrison, This} buildings and dwellings of several officials. It will soon | that 
outer wall is 19 ft. 8 in. high in some places. The fort be necessary to add to the number of business houses | rich, and it is imporsible to say where the p Mine Bees | 
willend. Christianity found a foothold among these 
péople long ago, but comparatively few have been con- 
verted to this faith, because the Hereros are strongly 
attached to their own peculiar manners and customs, 
The dress of the Herero woman, who is not uncomely | 


WITBUY AND HIs FAMILY. CHIEF NICODEMUS AND SEVERAL OFFICERS 
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in her youth, is most original. On each leg she wears | strung little iron tubes or long beads, and these strings 
an ornament which consists of several strings of iron|are held together by cross strings; this decoration 
beads, twenty or more, according to the wealth of the | hangs to the knees. The weight of jewelry carried 
wearer ; and she wears an apron and a sort of bodice | around by a wealthy Herero woman may easily be esti- 
or corset composed of strips of leather on which little | mated to weigh fifty pounds. She is not without a cer- 


HERERO MEN, WOMEN, AND CHILDREN IN GROSS BARMEN. 


disks made of ostrich egy shells or balls made from a| tain charm as she walks along with her mantle thrown 
sweet-smelling root are sewed, and over her shoulders | coquettishly over her bare shoulders, the stiff corset 
hangs a mantle that is fastened in front. Chains of | holding her well shaped body straight and preventing 
iron beads are wound around her neck and the upper any violent movement. She is the picture of natural 


BUSHMEN. 


parts of her arms, while cuffs consisting of coils of| strength and proud self-consciousness moulded to a 
strong iron wire cover her wrists. The queerest part | native fashion. 

of the costume is the headdress worn by married wo-| Another rather wildly clad race in South Africa are 
men, Which is not unlike a bat’s wing in shape. From | the Bushmen, who still occupy large districts in South 
the back of the cap part of the headdress hangs a broad | Africa, broken up into smail bands. They may have 
decoration consisting of strings of leather on which are | been the aborigines, but in Southwest Africa they now 


HERERO PRISONERS WITH CHIEF KAHIMEMA, W 


HO WAS AFTERWARD SHOT. 


resemble the Hottentots so strongly as to be almost in- 
distinguishable from them. They go almost entirely 
without clothing ; an apron that sometimes resembles 
bathing trunks and sometimes hangs down loose con- 
stitutes the only article of wearing apparel for most of 
them, but the older and more prosperous men and wo- 
men sometimes wear a wantlelike shoulder covering of 
leather or fur, the fur being worn next the body. They 
hunt with the primitive weapons like those formerly 
used by the Hottentots, the bow with poisoned arrows 
and the boomerang. The poison for the arrows is 
taken from the juice of the euphorbia or from certain 
insects or snakes. They are a miserable race, and as 
they have no cattle, they live on what they get by 
hunting and on wild fruit, and when brought in oppo- 
sition to the Hereros really have no rights. 

The yellow Hottentots living in the south of the 
land present a strong contrast to the Hereros. As 
a tribe they are lazy, careless, fond of drink; the 
former “ prophet,” Henrie Witboy, is inseparably as- 
sociated with their history. He wanted to renew the 
glory of his tribe, who were once the masters of the 
Hereros, and the latter found him an enemy that was 
not to be despised. Although he was overpowered 
7 times, he always found new ways of getting on, 
until he finally came into conflict with the Germans. 
The authorities warned him many times to give up his 
warlike attitude and to acknowledge the German pro- 
tectorate, but he paid no attention to them, even when 
offered the most favorable conditions, and in 1893 he 
planned an attack on Windhoek, which he was pre- 
vented from making only by the arrival of a reinforee- 
ment of German troops. The subsequent events are 
well known ; it was not until 1894 that Witboy’s foree 
was compelled to capitulate in Naukluft. Witboy is 
unquestionably a remarkable, energetic man, exert-- 
ing the greatest influence over his fellow tribesmen, 
and at the same time he is cunning to the highest 
degree. His countenance displays a certain sullen de- 
termination. Our engraving of him and his family is a 
reproduction of a picture taken at Gibeon, the home of 
his tribe, where he and the remainder of his people 
were taken as pensioners of the government. The wo- 
men standing beside him are his daughters, and in 
front of him sits his son Samuel, with his wife and 
children. Last year, at the time of the insurrection of 
the Khaus Hottentots and the Ovam bandjerus, Witboy 
rendered the troops valuable services. 

The Khaus Hottentots, who had been placed on a 
reservation in the south of the protectorate, moved 
north and seized Gobabis. They were joined by dis- 
eontented Ovambandjerus, under their chief Kahime- 
ma, Who had already, in 1891, made an attack on Gibeon 
during the absence of Witboy. But the real leader of 
this expedition was Nicodemus, the son of the oldest 
sister of old Maharero, the great chief of the Hereros. 
When the old chief died the honor was conferred upon 
Samuel Maharero, who was friendly to the Germans, 
and Nicodemus withdrew in anger from Okahandja, to 
pitch his tents in the land of the Ovambandjerus. By 
an energetic action of the troops of the protectorate, 
assisted by Witboy and his tribe, the insurrection was 
quickly suppressed, after a bloody battle, and the cul- 
prits had to endure a severe punishment.—lIllustrirte 

situng. 

THE LIPARI ISLANDS. 
By E. 0. Hovey. 

THE beautiful group of islands known as the Lipari 
or AKolian Islands lies within easy reach of Messina by 
way of Milazzo, but rarely does a tourist make his way 
thither, and most of the foreigners who do visit the 
islands are geologists Who wish to study the voleanie 
phenomena which are so clearly shown there. Seven 
islands, Vuleano, Lipari, Salina, Filicuri, Alicuri, Pa- 
naria and Stromboli, together with ten islets and 
numerous crags, form the group. Of these Lipari is 
the largest and most populous and is best known to 
the outside world, because it is the source of the pumice 
stone of commerce. The mountains of this material 
form a very striking feature in any view of the island 
from the east or northeast. The scenery of the islands 
is varied and beautiful, the villages are quaint and 
picturesque, and the people interesting, but the object 
of the present communication is to give a brief notice 
of the geology of the islands and an account of the 
ascents of Stromboli made on October 27 and 28, 1897, 
by Prof. H. F. Reid, of Baltimore, and the writer, 
rather than to dwell upon scenery or political history. 

All the islands appear to be purely voleanie in origin, 
and all except Stromboli rise as more or less distinet 
cones from a depth of about 1,000 meters below the 
level of the sea, the cones of Vuleano, Lipari and Sa- 
lina overlapping one another so as to form a composite 
series. Stromboli’s base may be said to be at the 1,500 
meter depth, judging from the contour map of the 
Italian government as published in Cortese’s geological 
deseription of the islands. Stromboli has been known 
as an active voleano throughout all human history of 
this region, and Vuleano was the site of the forge of 
Vulean or Hephestus in ancient mythology, Aceord- 
ing to the historian Orosius, the island of Vuleanello, 
which is connected with Vualeano by a narrow isthmus, 
was formed by a series of eruptions about B. C. 204; 
and according to the same authority and Pliny a vio- 
lent eruption occurred in B,C, 126. whieh broke up the 
island of Panaria into the group of islets now located 
on its site and destroved part of it. No other erup- 
tions on the islands have been recorded up to 1888, 
when Gran Cratere on Vuleano’ burst into a violent 
eruption of cinders and ashes, destroying the sulphur 
works which were operated in the bottom of the crater 
by an enterprising firm of Englishmen, and spreading 
a mantle of voleanic debris over a large part of the 
island and far beyond it. 

The islands show several typical examples of the 
formation of successive craters along a line of fracture 
or weakness in the earth's crust, the destruction of one 
side of one crater being 2 preliminary to the formation 
of the next eruption center, Standing on the summit 
of Gran Cratere, one readily sees that there have been 
at least four great craters on Vuleano, advancing from 
south to north: while Vuleanello shows three small 
ones advancing from east to west, 

The visit to Vuleano and Vulcanello is easily made 
by rowboat from Lipari, and should on no account be 
omitted from atrip to the Aolian Islands. Landing 
at the Porto di Levante, one comes first upon the villa 
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of the proprietor and then upon some of the ruins of 
the sulphur and chemical works which were destroyed 
by the eruption of 1888. Everything has a most deso- 
late appearance on account of the mantle of black 
ashes covering the ground. Some attempt has been 
made to cultivate the vine, but without much success, 
and the island is almost destitute of inhabitants, be- 
cause since the eruption there has not been enough 
sulphur. or sal ammoniae to make it worth while to 
rebuild the factory. The path up the cone leads one 
past several large fumaroles on the margin of the old 
erater ring surrounding the present crater. These 
fumaroles are surrounded by incrustations showing 
the characteristic lemon-yellow erystals of sulphur, and 
the fumes smell strongly of sulphureted hydrogen. 
The crater is nearly circular in form, rather more than 
a fourth of a mile in diameter, and two hundred feet 
or more in depth below the lowest point of the rim. 
The interior isa simple inverted cone, broken by two 
terraces on the west and north sides and having a ridge 
across the bottom which was thrown up by the last 
paroxysm of the eruption of 1888, The inner slope, 
though very steep, is not precipitous, except on the 
south and southwest fsides, where the walls of the old 
erater rim are exposed. Slight fumarole action is 
observable in the very bottom of the crater and at 
several points high up on the walls. The great stream 
of obsidian on the north side of the cone, which is so 
prominent in Judd’s deseription of Vuleano in his work 
on ** Voleanoes,” was covered to a great extent by lapilli 
and dust during the eruption of 1888. 

To visit Stromboli, which lies twenty-two miles from 
Lipari, one must take a small boat with oars or sails 
for the journey one or both ways between the two 
islands, unless he is willing to spend a week on the 
island, for the steamer service is only weekly. San 
Vineenzo is the largest of the three hamlets on Strom- 
boli and is the only one where the ordinary traveler 
ean procure any tolerable entertainment. The village 
lies crowded together on the northeastern point of the 
island and is somewhat picturesque, like most Italian 
villages. A peculiar feature is the absence of four- 
footed beasts of burden. We did not see even a donkey 
during our stay on the island. Dogs and cats are 
searee. 

Instead of being a regular cone, as it seems to be from 
the sea, a glance at the map shows that the island of 
Stromboli is an irregular trapezium in shape, with its 
longest diameter from northeast to southwest. 
is only about five square miles, two-thirds of which is 
under cultivation, almost entirely with the vine. 


The most southwesterly of the openings deseribed by 
Bergeat seemed to have disappeared ; the second and 
third were emitting copious duet of vapor; the “old” 
crater was giving out but very little steam, though a 
great deal was coming from the top and outside of its 
eastern rim. The craters were wholly in the solfataric 
stage and had evidently been so for some time. In- 
quiry at Lipari elicited the information from Bartolo 
Nicotera, the guide to the islands, that there had been 
no eruption from Stromboli for about a year. An in- 
teresting phenomenon was the issuing of hot vapors 
from the top of the high ridge of tuff, cinders, etc., 
which rises 220 meters above the southern side of the 
new craters and is known as the ** Cima dello Strom- 
boli.” Such vapors are not always rising from this 
high ridge when the voleano is active. The question 
as to whether Stromboli will ever resume its activity 
and again become the Lighthouse of the Mediter- 
ranean, as it was for so many tenturies, is an interest- 
ing one, but one which it is useless to consider. Every 
other volcano has had its seasons of rest and of activity, 
and now even Stromboli, after centuries of ceaseless 
eruption, is having its period of quiet. 


MENTAL EVOLUTION IN MAN.* 


By R. M. Bucks, M.D., Medical Superintendent of the 
Insane Asylum, London, Ontario, Canada. 


ABOUT sixty years ago now, in the time of the 
Millerite excitement, a man who believed that the 
world was about to end expressed his fears to Emerson, 
who replied that it was really a matter of little conse- 
quence, “for,” said he, ** we can do very well without 
it.” There are wise men who teach that each man 
creates the world he lives in, and as he gives it its sub- 
stance so also does he give it its quality, insomuch that 
it is good or bad as he is good or bad. Be this as it 
may, it is certain that each one of us is of more conse- 
quence to himself than is all the outside world, be it 
shadowy or be it solid; be it created by each inhabit- 
ant or be it independent and self-existent. Not only 
so, but the essential part of each man is what we cail 
his mind, in comparison to which the body is an insig- 
nificant factor. 

The Study of Psychology.—This being granted, it 
would seem to follow that psychology ought to be the 


Above | which it has until very lately been studied. 


most interesting of all the sciences, and as a matter of 


Its area | fact it undoubtedly is so, though it has been greatly 


discredited by the imperfection of the method by 
That im 


the broad zone of grapevines comes a narrow belt of fig | perfection is so great that it would hardly be an ex- 
trees, above which is an irregular zone of tall coarse grass | aggeration to assert that nearly all the study and 
much used by the inhabitants in making fences for their | thought expended upon it down to the beginning of 


vineyards. 
meters above sea level, as determined by Dr. Alfred | 
Bergeat, of Munich, whose exhaustive treatise on 
Stromboli, published in 1896, should be read with care 
by those who wish detailed information about the 
island. A waste of black voleanie sand alternating 
with streams of lava turned red by weathering occupies 
the upper half of the altitude of the mountain. 

Climbing to the northern summit, 918 meters above 
sea, one obtains a very clear idea of the volcano and its 
history. He around him extending from the 
northeast to the south and west the high lava walls of 
an old crater surrounding the present crater just as 
Monte Somma surrounds Vesuvius. This lava wall 
rises on the south to the elevation of 926 meters,* form- 
ing the culminating point of the island. Our point of 
observation is on the wall of an inner crater, and more 
than 200 meters below us on the north we can see the | 
centers of activity forming the present series of small | 
craters. To make this active crater, the northwestern 
quarter of the old crater wall was destroyed at a period 
antedating human history or tradition of the region. 

The rim of the ancient crater consists for the most 
part of andesitie lava, and the steepness of the slope 
outside the crater on which this lava consolidated is 
surprising. I measured the inclination on the east side 
at between 31° and 32°, and the slope seems equally 
sharp all around. Cliffs giving partial cross sections 
of the cone show that flows of lava alternated with 
eruptions of ashes and coarse and fine lapilli in build- 
ing itup. The lower parts of the old cone show that 
there have been periods of eruption of other and more 
basic lavas and the materia] thrown up in historic time 
is all basaltic in character. 

As far as the writer is aware, all published accounts 
of Stromboli agree in assigning it constant activity. In 
ancient times the mountain was known as the ‘“ Light- 
house of the Mediterranean.” and the beautiful rosy 
light reflected from the clouds of steam over the crater 
has often been described as one of the attractive fea- 
tures of a trip by water between Naples and Messina. 
The activity was such, however, that it could readily 
and safely be watched from a point near the crater, 
and the knowledge thus gained has contributed much 
to the science of vuleanology. Although molten lava 
could be seen in the bottom of the crater, according to 
several observers, when it was possible to look over the 
brink of the crater, all the descriptions speak of the 
activity as consisting merely of explosions recurring at 
more or less regular intervals, but the number of 
eruptive openings reported varied from one to seven. 
When Bergeat — iw the mountain in October, 1894, 
there were four openings or craters extending in a 
northeast-south west line, the largest and oldest crater 
being at the northeast. He watched the craters for 
five hours, keeping careful record of the time and 
character of each explosion from each opening, arriving 
at the conclusion that no rule could be laid down for 
either the frequency or the strength of the explosions, 
These explosions threw fragments of lava high into the 
air, most of which fell back into the crater from which 
they originated, but others fell outside to build up the 
cone or roll down the Sciarra del Fuoco into the sea. 
Such has been the usual state of things at Stromboli. 
No one has reported the voleano to be inactive, and 
only twice in the last hundred and twenty years (in 
1889 and 1891) have lava streams been known to ac- 
company an eruption. 

In view, therefore, of the record of the voleano a 
statement of the present condition of affairs will not be 
without interest and some scientific value. When we 
visited the mountain there was no eruption in progress. 


sees 


~ © This is the elevation given by the Italian naval chart. The French 
chart gives 942 meters, the English 3,090 feet ( = 986 meters) and Bergeat de- 


termined it as 94) meters, 


he upper limit of the grass is about 450 | our own age has been fruitless and as good as wasted, 


except inasmuch as it has at last made clear the im- 
passability of the route men have sought to follow, the 
route, namely, of introspection. For we might as well 
study the human body alone without reference to that 
of any other creature, and attempt in that way to deci- 
pher its genesis, development and meaning, as to at- 
tempt to comprehend a single human mind without 
including in our examination not only other human 
winds in all stages of evolution, but equally all other 
minds to which our own is related—that is to say, all 
minds other than buman belonging to our kinsfolk the 
animals, minds which stand to-day like mileposts 
along the almost infinite length of the path which our 
mind has followed in its upward march across the im- 
mensities and eternities from its remote infancy to the 
present hour; minds which in a thousand faculties 
represent to us everywhere, in infinite sameness and 
variety, replicas of our own or of parts of our own, 
showing us, as the poet says, tokens of ourselves which 
we “negligently dropped as we passed that way huge 
times ago.” 

Comparative Psychology.—As man’s bodily life rests 
upon and grows from that of countless prehuman an- 
eestors ; as man includes in his structure the heart of 
the = the gills of the fish, as well as the fornis 
in outline of innumerable still lower races, so is his 
so-called human mind rooted in the senses am in- 
stinets of all his ancestral species; and not only so, 
but these senses and instinets still live in him, making 
up, indeed, far the larger part of his current everyday 
life; while his higher psychical life is merely the out- 
growth and flower of them. " 

As truly as the plant is an embodiment of inorganic 
matter vivified by the transmuted forces which in the 
non-vital world about us we eall light and heat, so 
truly is man’s mind the outcome of—the expansion 
and culmination of—the imperfect sensation of the 
worm, the rudimentary sight, hearing and taste of the 
fish and reptile; and the simple consciousness which, 
springing from these, passed to us after almost infinite 
ages of slow evolution and amelioration through tens 
of thousands of generations of placental mammals our 
immediate progenitors. 

In the growth of mind, whether that of the race or 
of an individual, we recognize two distinct processes : 
First, the very gradual evolution to, or toward, perfec- 
tion of faculties that have already come into existence; 
and, secondly, the springing into existence (as new 
branches start from a growing tree) of faculties which 
had previously no existence. For it is clear to the 
least thoughtful stadent that no faculty (as no organ) 
eame into mature and perfect life at once. Hearing 
and sight, we are told, developed by slow degrees from 
the sense of touch; and in the region of the intellect 
conceptual life was born from ages of receptual, and 
that from millenniums of perceptual. 

Mental Growth in the Individual and in the Race.— 
Let us now suppose mind growing for millions of 
years in the way set forth. It begins, we will say, as 
mere excitability ; to that after a long time is added 
what may be called discrimination, or choice and 
rejection of, for instance, different kinds of food. 
After another long interval of almost infinitely slow 
advance sensation appears, and with it the capacity of 
pleasure and of pain; then, later still, memory ; by 
and by recognition of offspring; and successively 
thereafter arise reason, recognition of individuals and 
communication of ideas. Concurrently with these in- 
tellectual faculties certain moral functions, such as 
fear, surprise, jealousy, anger, affection, play, sym- 
pathy, emulation, pride, resentment, grief, hate, re- 
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venge, shame, remorse and a sense of the ludicrous, 
have also arisen in the nascent mind. We have 
reached now the mental plave of the higher animals, 
which is equally that of the human being at about 
two years of age. Then occurs in the child the men- 
tal expansion which separates man from the higher 
mammals—for something like a vear the child mind 
steadily grows from the status of the latter to the 
status of the human mind. This year in the indi- 
vidual, during which it walks erect, but possesses a 
receptual intelligence only, not having yet the power 
of forming either concepts or true words, represents in 
the race the age of the alalus homo, the period of per- 
haps a hundred thousand years, during which our an- 
cestors walked erect, but, not having self conscious- 
ness, had no true language. At the average age of 
three years in the individual self conciousness is born, 
and the infant, from the point of view of psychology, 
has become a human being. But we all know that 
after the attainment of the distinctively human 
faculty, self consciousness, the child has still much to 
acquire, both in the way of the expansion of already 
possessed faculties and in the acquisition of new 
ones, before it is mentally a mature man. Of the nu- 
merous faculties which it still has to aequire I shall 
mention only here the color sense, the sense of fra- 
grance, the human moral nature and the musical 
sense. A consideration of these four and of self con- 
sciousness will occupy the short time allotted me to- 


day. 

na first a word as to that basic and master human 
faculty, self consciousness. It occurs, as said, at about 
the average age of three years, but when it first made 
its appearance in the race it must have done so at full 
maturity ; perhaps at the age of twenty, both life and 
childhood being shorter at that time than they are to 
day. You will see at once why I say self conscious 
ness must have occurred at first at maturity. Its ac 
quisition at a given epoch supposed a higher mental! 
life than had hitherto existed—such higher life on the 

art of the race could not have come to the individua) 

Sehes his maturity. To suppose that it would be (if 
you will think of it) a contradiction in terms. The 
human mind attains its high water mark at maturity 
(that is what the word means), and one generation 
could not reach before maturity what the preceding 
generation had not reached at all. Well, but sel! 
consciousness occurs to-day at three years of age, and 
we reach full mental maturity (on the average) only 
at the age of thirty-five. The advance then made by 
the individual from the age of three to that of thirty 
five represents the advance of the race between the 
date of the appearance of self consciousness and to- 
day, the mental status of the three-year-old child to- 
day being the mental status of the adult when self 
consciousness first appeared. How long has it taken 
the human mind to grow from mere self consciousness 
to its present stature? Not less certainly than several 
hundred thousand years. Whatever the time re 
quired, is the time during which man has inhabited the 
earth. 

Of all the mental faculties below self consciousness 
each one has its own time for appearing in the human 
infant —as, for instance, memory and simple con 
sciousness appear within a few days after birth, curi- 
osity ten weeks after, use of tools twelve months after, 
shame, remorse and a sense of the ludicrous—all of 
them about fifteen months after birth. Now it is to 
be noted that in every instance the time of the appear- 
ance of a faculty in the infant corresponds with the 
stage at which the same faculty appears (as far as can 
be at present ascertained) in the ascending animal 
scale ; for instance, memory and simple consciousness 
occur in animals as primitive as the echinodermata, 
while the use of tools is not met with below monkeys, 
and shame, remorse anda sense of the ludicrous are 
almost, if not entirely, confined (among animals) to 
the anthropoid ape and the dog 

To turn now to the true subject of this paper, I want 
to say in the first place that, as in prehuman, so in hu- 
man psychology, each superadded faculty was acquired 
in’ its own time in the history of the race, and that 
that historic period corresponds with the time in the 
life of the individual into whom the faculty is born to- 
day. For instance, self consciousness appears in the 
individual at the age of about three years—it appeared 
in the race several hundred thousand years ago. It 
has been proved by Geiger and others that our color 
sense has been acquired by the race not more than 
about thirty thousand years ago. Well, it is acquired 
by the individual at the age of about five or six. It 
is thought that the sense of fragrance was acquired by 
the race later than the color sense ; it is also acquired 
later by the individual. Some considerable study of 
history has led me to the conclusion that our human 
moral nature cannot be more than ten thousand years 
old. For a careful consideration of the records that 
have come down to us from the early Romans, Hel- 
lenes, Hebrews, Egyptians, Assyrians and Babylonians 
would indicate, I think unmistakably, that, as we go 
back into the past, this faculty tapers down toward 
the vanishing point, and that if it continues so to taper 
as we ascend the ages, all of what we distinctively call 
our human moral nature would certainly have disap- 
peared by the time we had gone back the number of 
centuries mentioned—that is, ten thousand years. 

Well, to-day the human woral nature in the indi- 
vidual, instead of being born at the age of three years, 
as is self consciousness, or at five or six, as is the color 
sense, does not come into existence before the average 
age of about fifteen years. As to the musical sense, it 
is almost certainly less than five thousand years old in 
the race, and, when it occurs at all, is not usually born 
in the individual before adolescence. 

There are three other laws, each weli worthy of no- 
tice, which govern the acquisition of new faculties by 
any given race. They are as follows : 

1. The longer a race has been in possession of a 
given faculty, the more universal will that faculty be 
in the race. This proposition searcely needs proof— 
every new faculty must oecur, first of all, in one indi- 
vidual, and as other individuals attain to the status of 
that one they too will acquire it, until after perhaps 
many thousands of years, the whole race having at- 
tained to that status, the faculty shall become uni- 
vorsal. 

2. The longer a race has been in possession of a given 
faculty, the more firmly is that faculty fixed in each in- 


dividual of the race who possesses it. In other words, 
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the more recent is any given wy the more easily is 
it lost. Uigh authority, such as that of Charles Dar- 
win, could be quoted in support of this proposition ; 
but it searcely seems to be required ; it is almost, if not 
uite, a self-evident proposition. 
3% A | of dreaming seems to reveal the fact that 


in sleep such mind as we have differs from our waking 
mind. especially by being more primitive; that, in 
fact, it would almost strictly true to say that in 
dreams we pass backward into a prehuman mental 
life; that the intellectual faculties which we possess 
in dreams are, especially, recepts as distinguished from 
our waking concepts; while in the moral realm they 
are those faculties such as remorse, shame, surprise, 
along with the older and more basie sense functions, 
which belonged to us before we reached the human 
plane; and that the more modern mental faculties, such 
as color sense, musical sense, self consciousness, the 
human moral nature, have no existence in this condi- 
tion, or if any of them do occur, it is only as a rare ex- 
ception. 

Let us now compare, one with the other, a few of 
the faculties which have been already mentioned in 
the light of the rules iaid down. To do this will give 
us, more clearly than perhaps anything else could, a 
definite notion of the growth of mind by the successive 
aldition of new functions. For this purpose we will 
take simple consciousness, shame, self consciousness, 
eolor sense, the human moral nature, and the musical 
Sense, 

Simple Consciousness.—Simple consciousness makes 


its appearance in the human infant at the age of a few 
days; it is absolutely universal in the human race; it 
dates back certainly to the earliest mammals, and pro- 


bably much earlier; it is lost only in deep sleep and 
coma; it is present in all dreams. 

shame.—Shame is said te be born in the human in- 
fant at the age of fifteen months; it is a prehuman 
faculty, being found in the dog and in apes, and un- 
doubtedly existed in our prehuman ancestry ; it is al- 
most universal in the race, being absent only in the 
lowest idiots ; it is very common in dreams. 

Self Consciousness. — Self consciousness makes its 
appearance in the child at the average age of three 
years ; it is not present in any species but the human ; 
it is, in faet, that faculty the possession of wnich by 
au individual constitutes him a man. It is not uni- 
versal in our race, being absent in all true idiots; that 
is, it is permanently absent in about one in each thou- 
sand human beings born into the world. In our an- 
cestry it dates back to the first true man; a race, we 
are told, unclothed, walking erect, gregarious, without 
a true language, to a limited extent tool using, desti- 
tute of marriage, government, or of any institution, 
auimal, but, in virtue of its highly developed receptual 
intelligenee, king of animals, which developed self con- 
sciousness, and by that fact became man. It is impos- 
sible to say how long ago it was when this event oc- 
curred, but it could not have been less than several 
hundred thousand years. This faculty is lost much 
more easily and frequently than is simple conscious- 
ness. We lose it in coma and also often in the delirium 
of fever; in certain forms of insanity, as in mania, it 
is often lost for weeks, even months at a time; and 
lastly, it is never present in dreams. 

Color Sense.—I have elsewhere written at large on 
the color sense, and have only space here to give the 
facts which bear on the present inquiry. That these 
are facts the argument referred to, I think, demon- 
strates. This faculty appears in the individual at the 
average age of about five years. It is absent in one 
adult human being out of every forty-seven; it ap- 
peared in our ancestors, as Geiger has shown from lin- 
suistie paleontology, in the Aryan period, probably 
less than thirty thousand years ago. It is seldom 
present in dreams, and when it does occur—that is, 
when any color is seen in a dream—it is generally that 
color whieh, for good reasons, was first perceived by 
man, namely, red. 

The following occurrence illustrates (I think in a 
striking manner) the usual absence of the color sense 
during the partial consciousness which occurs in sleep. 
A man whose hair is white dreamed that he was look- 
ing in a glass and saw plainly that his hair was not 
only much thicker than he knew it to be in fact, but 
instead of being white, as he also knew it to be, it was 
black. Now, he well remembered in his dream that 
his hair had never been black. 
a light brown. He wondered (it is worth mentioning 
here that wonder or surprise is a prehuman faculty, 
and is common in dreams) in his dream that his hair 
should be black, remembering distinetly that it had 
never been so. (I may say here that memory is a 
prehuman faculty, and is common in dreams.) The 
important thing to note about the dream under con- 
sideration is that, though it was clear to the dreamer’s 
mind that his hair had never been black, yet he did 
not remember that it had been brown, For some rea- 
son (and I think the reason is quite clear) there was 
a Seneey in calling up before consciousness any 
coLor, 

Moral Nature.—The human moral nature belongs to 
a much later stage of evolution than any of the facul- 
ties so far considered. It does not make its appear- 
ance in the individual before the average age of fifteen 
years. It is congenitally and permanently absent in at 
least forty human beings out of every thousand. It 
would seem clear, as stated already, from a considera- 
tion of our historic ancestors, from the fact that this 
faculty rapidly fades out as we ascend into the past, 
that it eannot have existed in the race more than ten 
thousand years at the most. It is far more unstable in 
the individual than are older faculties, such as self con- 
sciousness. It is never present in dreams. 

Musical Sense.—Finally, the musical sense (a faculty 
which is now in the act of being born into the race) does 
not appear in the individual before the average age of 
about twenty years It does not exist in more than 
half the members of the race. It has existed less (per- 
haps considerably less) than five thousand years in the 
race. It is never, or almost never, present in dreams, 
even in the case of professional musicians. 

The Scheme of Mental Evolution.—You see now 
clearly the scheme upon which I suppose the mind (as 
far as we have got) to have been built. 1 say ad- 
visedly “as far as we have got,” because. if the mind 
has grown in the way set forth, it is still growing and 
is not built, but is in the act of building. No man can 
ver say positively that his theory (of any fact) is the 


»yrepared to say of the above hy- 
pothesis that, if it accepted, it will enable us to 
understand something of the phenomena of mind as 
we observe it, whereas, if we should prefer to hold, as 
many do, that the human mind was created independ- 
ently of any that preceded it by a fiat and per saltum, 
then I say deliberately that there is and can be no 
such thing as a science of psychology, and that every 
attempt to investigate or explain, to comprehend or 
divine the rationale of the facts observed as to its 
origin and growth in the individual must remain for- 
ever futile. And, if I could find the right words, I 
would bring home to each one who hears me the inex- 
tinguishable conviction that, in this idea of evolution, 
lie enfolded the mystery of the past, the explanation 
of the present, and the sure prescience of the future— 
what we were, what we are, and what we shall be. 

The Atavistie Theory of Idiocy and Insanity.—In 
conclusion, I desire to refer briefly to two corollaries 
which flow from this hypothesis. The first is that if it 
is correct, then all forms of insanity, including all 
forms of idiocy, are nothing more nor Jess than cases of 
atavism. In this view. insanity is due to congenital 
‘absence or imperfection (leading to breakdown) of 
some faculty or faculties, such absence or imperfection 
being due to more or less complete reversion to an an- 
cestral ps In my opinion, this view explains in- 
sanity and its numerous forms more completely than 
these can be explained from any other point of view, 
and is, therefore, of great value to the thoughtful 
student of these phenomena. Upon this view the 
comparatively recent origin and rapid evolution of the 
human mind, and especially the rapid mental evolu- 
tion of the so-called Aryan peoples in the last four or 
five thousand vears, is almost solely responsible for the 
large number of cases of insanity in the modern civil- 
ized world, since the stability of any form, function, 
or faculty in any race is dependent upon the time it 
has existed in that race, and, therefore, the more 
recent a faculty is in a race the more ayer dl will it 
be found absent, defective or unstable in the indi- 
viduals of the race. 

Future Development of Mind.—The second corollary, 
which is even more important than the first, is that, 
upon the view here set forth, the human mind at 
pane is not formed, but forming; is not completed, 

yut in process of construction. By slow and dubious 
steps taken in darkness our remote ancestors wearily 
climbed to simple consciousness. After another im- 
mense interval they reached self consciousness. But 
that cannot be the end—the cosmic process cannot 
stop there—cannot, indeed, stop anywhere. Evolu- 
tion, as far as we can see, has always gone on, is go- 
ing on to-day, and will always goon. Our old mental 
faculties are some of them fading out, others advanc- 
ing toward greater perfection, and alongside of them 
new ones are springing up, some of which will, with- 
out doubt, be of overshadowing importance in the 
future. 

So-called telepathy and clairvoyance seein to be 
specimens of such nascent faculties. I place in the 
same class the phenomena of what is often named 
spiritualism. The labors of the Society for Psychical 
Research have made it to me plain that these phenom- 
ena, as notably in the case of W. Stainton Moses, 
really exist. And I think that a study of the above- 
mentioned case, together with that of Mrs. Piper and 
that of Mary J. Fancher, of Brooklyn, would compel 
any unprejudiced person to make the same admission. 
But to me these are not eases in which outside agents 
are acting on or through a human being, but are cases 
in which a given human being has faculties which are 
not commonly possessed. Whether any given faculty, 
such as one of those now alluded to, shall grow, be- 
come common, and finally universal in the race, or 
wither and disappear, will depend upon the general 
laws of natural selection, and upon whether the pos- 
session of the nascent faculty is advantageous or not 
to the individual and to the race. 

But of infinitely more importance than telepathy and 
so-called spiritualism (no matter what explanation we 
give of these, or what their future is destined to be) is 
the final fact to be here touched upon. This is that 
superimposed upon self consciousness, as is that faculty 
upon simple consciousness, a third and higher form of 
consciousness is at present making its appearance in 
our race. This higher form of consciousness when it 
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appears occurs, as it must, at the full maturity of the 
| individual, at about the age of thirty-five, but almost 
always between the ages of thirty and forty. There 
have been occasional cases of it for the last two 
thousand years, and it is becoming more and more 
| common. In fact, in all respects, as far as observed, it 
obeys the laws to which every nascent faculty is sub- 
ject. Many more or less perfect examples of this new 
faculty exist in the world to-day, and it has been my 
privilege to know personally, and to have had the op- 
vortunity of studying, several men and women who 
on possessed it. In the course of a few more wmil- 
lenniums there should be born from the present human 
race a higher type of man possessing this higher con- 
sciousness. This new race, as it may well be called, 
would occupy, as toward us, a position such as that 
occupied by us toward the simple conscious alalus 
homo. The advent of this higher, better and happier 
race would amply justify the long agony of its birth 
through the countless ages of our past. And it is the 
first article of my belief, some of the grounds of which 
I have endeavored to lay before you, that a race is in 
course of evolution. 


FURTHER EXPERIMENTS ON THE 
LIQUEFACTION OF FLUORINE. 
By M. Morssan and J. DEWAR. 


In May, 1897 (Comptes Rendus, exxiv, 1202), we had 
the honor of presenting to the Academy our first experi- 
ments on the liquefaction of fluorine ; we will now de- 
seribe some fresh experiments we have made on this 
subject. 

Liquefaction of Fluorine.—Our latest experiments on 
liquefaction were carried out by means of an apparatus 
similar to that which we have already described, that 
is to say, a glass bulb fused to a platinum tube, which 
contained another similar smaller tube; but each of 
these tubes was fitted with a serew valve in such a 
manner that at any moment communication, either 


could be interrupted. This little apparatus was placed 
in a eylindrical glass receptacle, with double sides, 
containing liquid air. The whole was connected with 
a vacuum pump and furnished with a manometer. 

Ip a series of preliminary experiments we determined 
exactly the boiling points of liquid oxygen at various 
pressures, as shown by the manometer. 

In some former experiments we had shown that 
fluorine does not become liquid at the temperature of 
boiling oxygen at the ordinary atimospherie pressure. 

We now find that, by repeating the same experiment 

with freshly prepared liquid air, the fluorine becomes 
liquid as soon as the air begins to boil at the ordinary 
pressure. 
We have repeated our former experiment, with liquid 
oxygen as refrigerant, and, on making a vacuum, we 
find that the liquefaction of fluorine takes place by the 
evaporation of the oxygen at a diminution of pressure 
of 32°5 em. of mercury. 

From these two experiments we are enabled to state 
that the boiling temperature of fluorine is very close to 
—187°. 

Experiments on Solidifieation.—When the little glass 
bulb was three-quarters full of liquid fluorine, we closed 
both the valves and then caused the liquid air serving 
as refrigerant to boil rapidly at a diminution of pres- 
sure of 725em. Under these conditions we obtained a 
temperature of —210°. The fluorine did not show any 
sign of solidification, but retained its characteristic 
mobility. To complete this experiment it becomes 
necessary to cause the rapid ebullition of the liquid 
fluorine thus obtained; we hope to achieve this in 
future experiments. When we had repeated this ex- 
periment several times, a slight accident occurred to 
one of our little instruments containing the fluorine. 
The screw of one of the valves becoming worn, al- 
lowed the air to enterthe bulb. This air was immedi- 
ately liquefied, and in a few moments we had two dis- 
tinct layers of liquid; the upper, colorless layer con- 
sisted of liquid air; the lower one, of a pale yellow 
color, being fluorine. 

In another experiment, taking great precautions to 

prevent the ingress of any air, the fluorine was intro- 
duced in its liquid state into a glass tube, the end 
of which was then sealed before the blowpipe. The 
sealed tube, containing the liquid fluorine, was kept 
for a long time at —210° by the rapid evaporation of 
a large quantity of liquid air, but it gave no trace of a 
solid body. 
Density of Liquid Fluorine.—To determine the den- 
sity of liquid fluorine, we brought it into contact with 
a number of bodies whose density is known exactly. 
By taking groups of bodies whose densities are very 
close to each other, it is easy to see which sink and 
which float in the liquid. ‘This well known though in- 
direct method was the most suitable for these delicate 
experiments. We first of all satisfied onrselves that the 
fluorine had no action on the materials used. To effect 
this we placed a erystal of sulphoeyanide of ammonium 
(density = 1°31) in a glass tube surrounded with boiling 
liquid air ; wethen turned in to the bottom of the tube 
a current of fluorine gas by means of a platinum jet. 
The fluorine was rapidly liquefied, and the sulphoey- 
anide of ammonium was not attacked. We repeated 
the experiment with a fragment of ebonite (D = 1°15), 
of caoutechoue (D = 0°99), of wood (D = 0°96), of amber 
(D = 1°14), and of oxalate of methyl (D = 1°15). It is 
of importance, in the experiments we have just men- 
tioned, that the various materials used should be 
first kept at a temperature of —200° for some little 
time. 

In one of our experiments a piece of caoutchoue, 
having been insufficiently cooled, took fire on the 
surface of the liquid and burnt completely away with 
a brilliant flame, without leaving any residue of car- 
bon.* 

The experiment was carried out in the following man- 
ner: In a glass tube closed at one end, and of whieh 
the lower part had been slightly drawn out, we placed 
fragments of the five substances we have just men- 
tioned. The tube was then plunged to a third of its 
length into boiling liquid air. When it was all reduced 
to a temperature of about —200° we carefully intro- 
duced the fluorine gas. This soon became liquefied, 
and we saw the wood, the caoutchoue and the ebonite 
floating easily on the surface of the pale yellow liquid, 
On the other hand, the oxalate of methyl remained 
}at the bottom, while the amber rose and fell in the 
liquid, appearing to be of the same density. The 
apparatus was shaken several times, and the quantity 
ot liquid fluorine increased, but the results were always 
the same. 

We, therefore, arrive at the conclusion from these 
experiments that the density of liquid fluorine is 1°14. 
Another point which appears to be 6f interest is the 
following: The fragment of amber floating in the 
fluorine was very difficult to distinguish, which would 
seem to indieate that the index of refraction of liquid 
fluorine is very close to that of solid bodies. 

In another experiment we liquetied fluorine in a glass 
tube which had been previously graduated; we then 
sealed the tube, which had been weighed before the ex- 
periment, and left it alone in a beaker full of liquid air 
at the ordinary pressure. An hour and a half afterward, 
the tube still being in 1 em. of liquid air, the fluorine 
had not changed in appearance. But shortly afterward, 
when the air had all evaporated, a violent detonation 
occurred ; the sealed tube and the double beaker in 
which it had been placed were sinashed and reduced to 
powder. The sealed tube showed us that liquid fluorine 
sustains at from —187° to —210° a diminution of volume 
of yy. 

Absorption Spectrum.—We examined with the spee- 
troscope different samples of liquid fluorine through 
a thickness of about 1 em., either in sealed tubes or 
by means of our little condensing apparatas, but we 
have never been able to detect absorption bands. 

Magnetism.—Liquid fluorine placed between the poles 
of a powerful electromagnet does not show any mag- 
netic phenomena. These experiments are the more de- 
cisive, as we made comparative ones with liquid oxy- 
gen, as before; they were repeated several times. 

Capillarity.—The capillary constant of fluorine is 
weaker than that of liquid oxygen. <A capillary tube 


* This piece of caoutchouc ran about the surface of the L.quid like sodium 
on water, giving a very intense light, 
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plunged successively in fluorine, oxygen, aleohol and 
water gave the following figures : 


Height of liquid fluorine.......... -. 33 mm. 


THE ACTION OF SOME SUBSTANCES ON LIQUID 
FLUORINE. 

Hydrogen. —Liquid fluorine in a glass tube was cooled 
down by liquid air boiling at a low pressure. A slow 
eurrent of hydrogen gas was made to impinge on the 
surface of the yellow liquid by means of a platinum jet. 
There was immediate combination, with the production 
of a flame which lighted up the tube.” The experiment 
was repeated by dipping the platinum jet below the sur- 
face of the liquid. At this temperature ( —210°) com- 
plete combination still took place, with a considerable 
evolution of light and heat. 

In another experiment the hydrogen apparatus ter- 
minated with a fine glass tube dipping into the liquid 
fluorine ; when the hydrogen was turned on, the com- 
bination took place immediately and with violence. 

Oil of Turpentine.—Oil of turpentine, frozen and 
cooled down to —210, is attacked by liquid fluorine. To 
perform this experiment we placed a little oilof turpen 
tine at the bottom of a glass tabe surrounded with boil- 
ing liquid air. As soon as a small quantity of fluorine 
was liquefied on the surface of the carbide the combi- 
nation took place with explosive force, a brilliant flash 
of light and deposition of carbon. After each explosion 
the current of fluorine gas was kept up slowly, a fresh 
quantity of liquid fluorine was formed and the detona- 
tions succeeded each other at intervals of from six to 
seven minutes. Finally, after a longer interval of about 
nine minutes, the quantity of flaorine formed was suffi- 
cient to cause at the moment of the reaction the com- 
plete destruction of the apparatus.* 

Oxygen. — The action of liquid oxygen has been 
studied with much more care, since we observed from 
our earliest experiments that by passing a current of 
fluorine through liquid oxygen we obtained a detonat- 
ing body. 

If we bring a current of fluorine on to the surface of 
liquid oxygen in a glass tube, the fluorine dissolves in 
all proportions, imparting a yellowish color, and giv- 
ing the liquid a graded tint from the upper to the 
lower part ; the bottom of the tube is hardly colored. 
If, on the contrary, we introduce the fluorine gas at the 
bottom of the liquid oxygen, the yellow color is pro- 
duced at the bottom and diffuses slowly to the upper 
layers. 

This phenomenon indicates that the densities of 
liquid fluorine and oxygen are very near each other. 
When we have obtained a mixture of liquid oxygen 
and fluorine, if we allow the temperature to rise slowly, 
the oxygen evaporates first. The liquid becomes 
more and more concentrated as to fluorine, and finally 
the latter begins to boil in its turn. In facet, at the 
commencement of this boiling the gas coming off will 
light a mateh which has only a red hot point, and will 
not make lampblack or silicon red hot: but, on the 
other hand, the gas coming off at the end of the experi- 


ment will instantly cause these two latter bodies to | 


burst into flame. When the glass bulb is completely 
empty and its temperature is rising, we suddenly ne- 


tice a distinct disengagement of heat, and the interior 


of the glass loses its polish. This rise of temperature 
is due to the fluorine vas attacking the glass. 
experiment, when using perfeetly dry oxygen, ho pre- 
cipitate is produced. If, on the contrary, we use oxy- 
gen which has been some hours in contact with the 
air, the detonating substance we mentioned in our 
previous communication is produced with great readi- 
ness, 

In one of our experiments, in which we tried to obtain 


a notable quantity of this body, we had an explosion | 


strong enough to smash the glass in whieh the experi 
ment was being performed. 

To sum up, this body, which is produced by the action 
of fluorine on moist oxygen, seems to be hydrate of 
fluorine, decomposing, with detonation, by a simple rise 
of temperature. 

Water.—We froze and cooled down to —210° a small 
quantity of water at the bottom of a glass tube. Liquid 
fluorine formed on the surface of the ice as a mobile 
liquid without action, and it evaporated on the tem- 
perature rising. As soon as the apparatus became 
warmer the remaining gaseous fluorine attacked the 
ice with great energy, and we noticed a strong smell of 
ozone. 

Mercury.—We solidified a globule of mereury at the 
bottom of a tube. The surface remaining very bril- 
liant, the liquid fluorine surrounded it without causing 
it to lose its appearance or polish. On allowing the 
temperature to rise to —187°, the fluorine began to boil, 
the liquid disappeared completely, but the attack of 
the mercury by the fluorine gas did not.take place until 
the apparatus had almost reached the temperature of 
the laboratory. 

CONCLUSIONS, 


Fluorine gas is easily liquefied at the temperature of 
boiling atmospheric air. The boiling point of liquid 
fluorine is —187°. It is soluble in all proportions in 
liquid oxygen and in liquid air. It does not solidify at 
—210°. Its density is 1°14, its capillarity is less than that 
of liquid oxygen ; it has no absorption spectrum and 
it is not magnetic. 

Finally, at --210 it has no aetion on dry oxygen, 
water or mercury, but it reacts, with incandescence, on 
hydrogen and oil of turpentine. — Comptes Rendus, 
exxv, No. 15, p. 505, 1897. 


In his monthly report to the Chief of Engineers, Col. 
T. W. Bingham, Commissioner of Publie Buildings and 
Grounds, says that 10,401 persons went to the top of 
the Washington Monument during October, and 3,337 
of them walked. Since October 9, 1888, when the mon- 
ument was opened to the public, 1,453,555 persons 
have gone to the top. 


Olive growing on the Italian Riviera is giving way to 
the cultivation of flowers, chiefly roses and pinks, for 
the London and Paris markets. 


* In several of our experiments we accidentally let a lithe liquid flourine | 


fall on the floor ; the wood instantly took fire, 


In this | 


ROLLER BOATS. 


THE Bazin roller boat is slowly proceeding with ex- 
periments that up to the present have not completely 
responded to the hopes of its inventors. It is very cer- 
tain that in the preparatory studies certain factors 
were neglected that intervened in large proportions to 
diminisli the speed that it was expected to obtain. 
Thus, in an experiment made upon the Seinesin an 


unobstructed course, the speed did not exceed eight or 
nine knots with the propelling and rotary engines de- 
veloping their full power. According to calculations, 
from eighteen to twenty knots ought to have been ob- 
tained. The two resistant forces that have the most 
action are adhesion and the friction of the water against 
the rollers. 

Fig. 1 represents one of the rollers supposed to be 
moving at a velocity of from ten to twelve revolutions 
at the fixed point. The water is carried along to the 


| One must never have seen the water of the ocean 
during a squall of wind, and consequently be ignorant 
| of the power and violence of the waves, to believe that 
such a vessel is capable of resisting them. It would, 
as sailors say, be swallowed by the sea, even were it 
eapable of supporting the stresses that huge waves, 
| breaking under the foot bridges, would exert upon the 
| latter and cause the whole thing to capsize. 
Fig. 2, which represents the stern of the roller boat, 


a 


Fie. 1.—STERN LARBOARD ROLLER. 


plainly shows to what dangers the four faces of such a 
vessel are exposed. 

It may be added that, were the Bazin roller boat to 
make the high speeds predicted by its inventors, it 
might be utilized upon lakes and large rivers for the 
sarriage of passengers, since there is not enough space 
upon it to permit of doing a large freight business. 

The idea of constructing a boat to roll upon the sea 
isnot new. The Call, a San Francisco newspaper, in 


its issue of November 20, 1895, devoted an article en- 


Fie. 2.—VIEW OF THE STERN OF THE BAZIN 


ROLLER BOAT. 


upper part, not only upon the external circumference, 
but also upon a large part of the spherical cap. There 
| is thus produced a great resistance which it will never 
be possible to get rid of, even as has been proposed, by 
covering the wheels with a coat of varnish or with a 
fatty substance. 
| The second cause of resistance is due to the frietion 
lof the water against the four rollers, the submerged 
surface of which 1s quite wide. It has often been said 


| that in the Bazin roller boat rolling friction is substi- 


Fig. 3.—STERN 


tuted for sliding. This is true only in part, since, in 
consequence of the speed of the boat onl of the revo- 
lution of the rollers, there is developed upon the sub- 
merged portion of the latter a force of sliding friction 
that there is reason for taking into account in the ap- 
preciation of the results. 

There is another drawback that this type of vessel 
will always present, and in regard to this all mariners | 
are unanimous, and that is the difficulty, not to say 
impossibility, that will be found of remaining at sea in 
foul weather. 


titled ** To Roll upon the Water” to the description of 
a vessel that was to rival the fastest trains in speed 
(Fig. 5). Mr. Chapman describes his invention as fol- 
lows : 

Bet ween two huge cylinders are suspended the hull, 
the deck and the cabins for freight and passengers. 
Along each side are the foot bridges that connect the 
axes of the two cylinders. Upon these axes, which are 
fixed, revolve, in ball bearings, the bases of the two 
cylinders and, consequently. the cvlinders themselves. 


LARBOARD AS SEEN FROM THE 
FOOTBRIDGE. 


In order to obtain the motive power necessary for 
the motion, there is placed upon the internal surface 
of the cylinders an iron track upon which ruys a loco- 
motive moved by electricity. As soon as this loco- 
motive begins to run, the large evlinders will begin to 
revolve. The inventor has found by experiment that 
a very large wheel revolves with greater ease when the 
motive power is applied as described above. The 
height of the engine has considerable influence in pro- 
portion to its weight, and a very high speed ought 
thus to be obtained, What will the latter be? Mr. 
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Chapman cannot say, but he sees no reason why it 
should be less than that of the modern railways. 

The trip from the United States to England might 
be made in three days or even in forty-eight hours. 
There would thus be greater chances of passengers 
waking such a trip without seasickness. Here and 
there, upon the generatrices of the cylinders, there are 
projections that will cause the latter to move forward 
instead of simply revolving. Besides, in the center of 
the height of each eylinder, and at right angles with 
the generatrices, there is arranged a projection that is 
higher than the preceding and that will subserve the 
salve purpose as the keels of the present ships. Rud- 
ders may be placed at the stern on each side and be 
connected with the fixed axes. 

With eylinders of a hundred feet or more and a space 
of from four to five hundred feet between the two, 
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NOTES ON THE YACHT DEFENDER AND 
THE USE OF ALUMINUM IN MARINE 
CONSTRUCTION. 


By RiIcHMOND PEARSON Hosson, Assistant Naval 
Constructor, U.S.N. 


IN a paper contributed to the United States Naval 
Instituge, Annapolis, Md., Mr. Hobson presents an ex- 
haustive scientific report on the construction of the 
Defender and other aluminum craft, the corrosion of 
aluminum from salt water, and the present and future 
uses of aluminum in marine construction, The com- 
plete text of the paper is published in a recent num- 
ber of the Institute. In reviewing the subject of corro- 
sion Mr. Hobson writes as follows : 

The experience in actual service and the experiments 


Fie. 4.—GENERAL VIEW OF 


rolling and, consequently, seasickness will be alimost | 
entirely prevented, 

It is well to remark that the locomotive will always | 
keep the same position with respect to the axes, that is | 
to say, at the bottom of the cylinder, whatever be the | 
speed. In this way, it is possible to enter the interior 
of the hollow axes through the lateral foot bridges, 
and from there to ascend by a ladder to the engine. } 

The most interesting part of the invention consists 
in the reduction of the net cost. It is possible, in faet, 
to save nine-tenths and even nineteen-twentieths over 
the price of an ordinary vessel. Instead of huge boilers | 
and engines that necessitate an army of stokers, there 
will be need of but two locomotives. In cases in which 
ayreat speed would not be obtained, the diminution | 
in the net cost would again render the invention use- | 
ful, partieularly if it were a question of operating upon | 
rivers or eanals, where freight charges should be low. 
It is the great problem of the future to be able to in- | 
crease the speed of ships upon canals without injuring | 
the banks. Serews and paddle wheels are not practical, | 
on aceount of the violent motion of the water that they | 
produce, 
simply roll over the water without the least agitation | 
of the latter, even at the highest speed of the largest 
ocean steamers, 

As may be seen from this brief description, Chap-' 


THE BAZIN ROLLER BOAT. 


made are inadequate to a definite and final conclusion | 


as to the corrosion of aluminum in salt air and salt 
water. 

The consensus, however, would lead to the following 
general conclusions : 

1. When isolated, pure aluminum is not attacked. 

2. When isolated, the usual alloys of aluminum and 
commercial aluminum are attacked in a measure more 


/or less proportional to the amount or per cent, of the 
alloy or impurities. 


Among the alloys, copper and 
zine seem the most corrodible. 


3. When in contact or communication with other 


| metals below it in electrochemical scale, galvanic action 


sets in and aluminum and its alloys are rapidly corroded. 
The action takes place when the contact is between 
different alloys of aluminum and even between differ- 
ent pieces of the same alloy, when not homogeneous ; 
and there is indication that the corrosion of isolated 
alloysis probably due, in large measure, to the galvanic 
action between the particles of the two metals in the 
body of the alloy. Copper is again the metal whose 
contact causes most accentuated action, and the copper 


With this new vessel, the cylinders will) alloy is the alloy in which galvanie action is most} 


marked. 

4, The conditions of corrosion ean be ameliorated by 
the application of coatings and covering. The usual 
coatings for iron and steel, however, are not adapted 


Fie. 5.—THE CHAPMAN 


man’s roller boat must have the same qualities as 
Bazin’s. It is probable that the results anticipated by 
the inventor have not been obtained, for, since 1895, 
this new boat, which was to revolutionize the art of 
naval construction, has not been heard of. We hope 
that the Bazin roller boat will have more success than 
its predecessor.—La Nature. 


On October 19 the Illinois Steel Company turned out 
1.248 tons of rails and billets on the day shift of 12 
hours and 1,160 on the night shift, or 2,408 tons in 
24 hours. They expected to turn out 47,000 tons in 
October, beating the world’s record. 


ROLLER BOAT. 


| to aluminum, particularly red lead. In case of special 


coatings, as yet prepared, special care and frequency of | 


application are required. It would seem ‘that the 
special characteristic to be sought is impermeability. 
While drawing the above conclusions on corrosion, 
the imperfect behavior of steel and iron should be borne 
in mind. With full appreciation of this imperfection, 
, however, the comparison of the two metals gives the 
following general results : 

1. At the present stage, structural aluminum is ma- 
terially more subject to corrosion than steel. The 
marked corrosion, however, must be attributed to gal- 
vanie action due to the high electropositive character 
of aluminum, the pure metal itself, practically ineor- 

|rodible, being far ahead of steel, and to this galvanic 


action must be attributed the corrosion of alloys and 
the usual commercial aluminum where even there is no 
external contact with other metals, the action taking 
place in the body of the metal from the intimate con- 
tact of the molecules of aluminum with the molecules 
of the alloying metals or impurities: 

2. This feature of inferiority must therefore be re- 
garded as subject to future amelioration from increase 


lof knowledge and selection in the preparation of the 
) alloys and from improvement in conditions of insula- 
|tion and protection. Substantial amelioration has 
|already been found in the use of nickel for the alloy, 
without entailing loss of strength, while further ameli 
oration seems promised in the use of tungsten for the 
| alloy. 
Special measures toward insulation seem not to have 
been taken or tested in any case. 

3. The coatings used for painting steel are not effect- 
ive in protecting aluminum, and the special coatings 
as yet prepared are but partially effective, and then 
only on condition of special care and frequent renewal. 

4. This feature of inferiority must likewise be regard- 
ed as subject to future amelioration with further ex- 
yeriment and increase of knowledge. It could searcely 

e expected to find a suitable coating without re- 
search, particularly when the usual coatings for steel 
are composed so largely of oxides of metals whose con- 
tact with aluminum sets up galvanic action. 

5. The degree of importance of the inferiority of alu- 
minum to steel in the question of corrosion varies with 
the conditions of exposure, and is disqualifying when 
the exposure to salt water and spray is constant and 
where frequent visitation is difficult or impracticable, 

The cost of maintenance and care and the length of 
life identify themselves, as seen above, with the ques- 
tion of corrosion. Without being able, evidently, to 
assign definite values, the cost of maintenance and 
eare at the present moment must be taken as appre- 
ciably greater for aluminum than for steel. The cost 
of additional care is not of great consequence for parts 
easily accessible, provided the exposure is not great 
and the coatings applied or the other process of care 
are at all effective. For parts constantly exposed, 
multiply the frequency of visitation; the additional 
cost is considerable, particularly where the parts are 
difficult of access. In such cases of exposure and diffi 
eulty of visitation, the inferior conditions of preserva 
tion reduce the length of life, which, under good eon- 
ditions even, must be considered as shorter than the 
life of steel. This factor of cost takes on large propor- 
tions and, at the present moment, must be considered 
prohibitory for waterwashed surfaces and parts in con- 
tact with bilge water, while still of large consequence 
for all outside parts, topsides, upper works and upper 
| deck fittings. 

The results of the comparisons for strength and weight 
and for cost lead to the conclusion that at present alu- 
minum is adapted for use in hull work for bulkheads, 
casings and trunks, small trunks and duets, hammock 
berthing and metal ceiling, and for use in hull fittings 
for parts of ventilation system, for metal doors, hatches 
torpedo ports and coaling ports, metal ladders and 
| gratings, masts and spars, this adoption in the case of 
}a 9,000 ton vessel realizing a saving in weight of about 
| 380 tons, at an increase of about $250,000, 
| The same results lead to the conclusion that as soon 
fas an efficient coating is found, aluminum will be fur- 
ther adapted for the bottom plating of sheathed vessels, 
for the bottom and topside plating of small vessels, 
| part of the topside plating of large vessels, for bottom 
| and topside framing of small vessels, for topside framing 
of large vessels, for the bottom framing of large vessels, 
| except outer angles in double bottom, for inner bottom 
| plating, and deck plating, and for dead light, airport 
jand deck light frames and casings, realizing by this 
adoption in a 9,000 ton vessel a saving in weight of 
about 380 tons, at an inerease of cost of about $260,000. 

It is to be remarked that in the above applications it 
jis assumed that galvanic action does not set in from 
| the contact of aluminum and steel, an assumption ap- 
parently justified by experience thus far; but, in course 
of time, it is largely probable that appreciable action 
would set in, if some insulating provision were not 
made in the joints between the two metals. It is not 
believed, however, that such insulation provision would 
be impracticable. 

It may be recalled, also, as stated in the outset, that 
performances and homogeneity of aluminum as taken 
are somewhat ahead of the present stage of manufae- 
ture, and that the applications have been extended to 
‘dimensions and seantlings not yet commercially turn- 
ed out. 
| Moreover, it should not be overlooked that the ele- 

ment of cost in the maintenance and care of aluminum 
| construction and the length of life are not well deter- 
mined and are difficult to valuate on aceount of the 
limited experience. 

The results arrived at are thus to be taken in eonnee 
tion with the limitations necessarily imposed by the 
fact of the field being essentially new. 

In summation and in conclusion, aluminum has in 
contestable virtues as a structural material. Its great 
elastic elongation and resistance within the elastic 
limit places it far ahead of steel for resisting usual, 
well determined and repeated dynamic forees, while 
‘its great comparative lightness marks it for marine 
; construction. On the other hand, it has serious defects. 
An excessively low elongation beyond the elastic limit 
unfits it entirely for use where liable to be subjected 
to violence and unknown dynamic forees; tempera- 
tures beyond atmospheric undermine its physical pro 
perties; while notwithstanding an innate superior 
resistance when pure to the attack of corroding agents, 
the high position on the electrochemical seale, causing 
| excessive tendeney to galvanie action, places a severe 
obstacle in the way of adoption where exposed to salt 
water and spray, particularly in the case of alloys, in 
which form alone the metal exhibits its best proper 
ties. This last serious defect, however, must be con 
sidered as subject to constant amelioration with in- 
crease of knowledge and experiment in precautions 
and higher perfection in manufacture. 

Thus, while this new metal has an important field in 
marine construction, an important field now ready for 
occupation and additional fields awaiting only the im 
provement in conditions for resisting galvanie action, 
these fields are essentially limited, and the larger dq 
mains are shut out by impassable barriers. 

The early optimist who inferred all virtues from a 
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single virtue, and the latter reactionist who pro- 
nounced general unfitness from a few partial trials, 
were both wide of the mark. The metal is not Utopian, 
but it has nevertheless beyond question an important 
mission for the serious marine architect, who is only 
waiting turther improvement in manufacture and re- 
duction in cost and further amelioration in conditions 
of corrosion. 

or the naval architect of our own country, for 
our country itself, the question has a special signifi- 
cance. 

The maintenance of a strong commissioned naval 
force must be our country’s policy for taking its des- 
tined part of international greatness in regulating 
the common affairs of the planet, but our — 
and the spirit of the nation marks our naval policy 
specially for a great force kept economically in reserve 
commissioned only periodically for drill purposes, 

In a state of reserve the conditions of corrosion are 
greatly ameliorated. The vessels seek and lie in fresh 
water; the torpedo boats and small boats, which do 
not seek fresh water, are hauled up under sheds, 
Under these conditions the great obstacle of corrosion 
is largely removed from aluminum’s path. Indeed, 
aluminum appears to be superior to steel in resistance 
to the corre aioe effects of atmospheric exposure and of 
fresh water. 

The question becomes more significant where ac- 
count is taken of the great natural facilities and pos- 
sibilities of our coast line for fresh water basins of large 
expanse for taking vessels of all sizes. It takes ona 
still more significant aspect when it is recognized that 
nature in the inland routes along the coast has marked 
smali craft as our great second line of defense, while in 
the inland waters of great rivers and great lakes in 
communication with the sea she has provided im- 
measurable possibilities for the construction and main- 
tenance of these craft. 

Torpedo boats, which are thus marked for a great 
natural economical branch of national defense, form 
now the least developed arm of our navy. 

There therefore lies ahead, inevitably, a vast pro- 
gramme of torpedo boat construction, for which every 
advantage of materials of construction should be ear- 
nestly sought. Fortunately for the nation, this branch 
of defense adiits of rapid growth and may be expected 
to have large expansion in the near future. Indeed, 
the time is not very far distant when, with treaty re- 
strictions abrogated, we shall see on the great lakes vast 
flotillas of torpedo boats, lying for most of the year in 
economical reserve free from corrosion. Periodically 
they will be commissioned for drill purposes and from 
time to time will sally forth to the seaboard for 
mobilization and exercise in the operations of coast de- 
fense. 

We would realize thus, at a minimum cost and a 
minimum turning away of the nation’s energies from 
the channels of production, a great power, tranquil in 
time of peace and good will, irresistible for defense in 
time of war.—Aluminum World. 


THE CONDITION OF THE LABORING 
CLASSES IN MEXICO. 


UNDER the joint auspices of the Franklin Institute 
and the Young Men’s Christian Association, Mr. Theo- 
dore C. Knauff recently delivered, at Association Hall, 
Philadelphia, au illustrated lecture under the above 
title, from which the following excerpts are taken. 

A year ago a newspaper paragraph said, ‘** Why is it 
that the Mexican peon with his sixty cents a day is 
making more than the American farmer with all his 
knowledge and invested capital 7 The untruthfulness 
of this parallel is proved by a trip to Mexico to study 
the peon’s life, followed by @ trip through Iowa, Wis- 
consin, ete., to see how the American farmer lives, per- 
sonally, what percentage are mortgaged, what have 
paid off their mortgages, what have a bank aecount 
and what percentage have money loaned out at inter- 
est. In the last presidential campaign Mexico was held 
up as a great country for the manufacturer and far be- 
yond our own in prosperity ; that thither the working- 
— must go to find the only prosperity then obtain- 
dle. 


getting just double this amount of money, which in his 
country took just twice as long to get—very expensive 
process, but it paid in the end. To-day, when Mexico 
wants more money (which she always does), she can get 
it. The foreigner will loan it, because he knows it will 
be paid back. Mexico has many multimillionaires who 
live there and will loan their money to the country ; 
there must be activity and what we call prosperity un- 
der such circumstances. Here is the admitted pros- 
yerity of Mexico; who benefits by it? Has she been a 
1aven for the unemployed? No. Labor is governed, 
among other things, by the law of supply and demand. 
So is capital. Here is a country needing capital, and it 
is in short supply. On*the other hand, here was a 
country having an unlimited amount of labor, very low 
—— and largely unemployed, ignorant, and so indo- 
ent it was incapable through improved conditions to 
help itself along ; consequently, there was no rise in the 
price of labor. The wealthy man came along and en- 
riched himself under the advantage of low-priced labor, 
was invited to go there and virtually wring his pro- 
fits out of the workingman. It was not a place for the 
workingman, but for wealthy men to make money out 
of the workingman. Their low-priced labor is the 
greatest inducement they put forward for foreign cap- 
ital. The Awerican silver mine operator is attracted 
there because the Mexican smelter or miner works for 
half what the American does and is contented. He 
|lives, apparently happy. on food in quantity not 
enough for an American child and in quality not the 
»sroper thing for an American hog. This cheap labor 
es been the very source of thischeap money ; and this 
workingman has borne the brunt of what has taken 
all the efforts of the country to lift in the way of 
debt. There is no country in the world that is better 
for monopolies and trusts than Mexico. What has she 
paid for her prosperity ? She is borrowing money all 
the time to meet the great deficiencies ; no means of 
raising revenue are neglected, and they are all borne by 
the workingman. If the workingman wants a little 
delicacy, or a little amusement, he must pay for it in 
the way of taxes. It is only lately that a middle class 
has begun to spring up. The wealthy American indi- 
vidual or corporation, going there, puts out money un- 
der great concessions—getting advantages virtually 
wiping out taxation. So, too, the great Mexican land 
owners form so strong a combination as to virtually 
rule the country and practically exempt themselves from 
taxation. The rest comes out of the poor man or the 
middle class man. 

This new Mexico, which is the result of foreign and 
domestic capital being spent, is apt to be neglected. 
Because there is so much of the workingman that is 
picturesque, we neglect the rich man. We went to see 
how this workingman lives; how he is housed and 
clothed. 

A map of Mexico, projected upon a United States 
map of the same scale, extends from Maine to Texas. 
Mexico is sixteen times the size of New York State; 
Sonora equals Indiana and Ohio combined ; Chihua- 
hua, Pennsylvania and New York combined. Mexico's 
mountain system is a continuation of the Andes widen- 
ing out into two ranges, leaving in the middle a high, 
flat tableland, 4,000 to 8,000 feet high, with a voleanic 
range through it reaching 18,000 feet. The citizens of 
the capital, Mexico, at 8,000 feet, are 2,000 feet higher 
than Mount Washington all thetime. We feel that alti- 
tude, the dryness and rarefaction of the air; and we 
do a great many things, from atmospheric and sur- 
rounding conditions, that we would not do in our own 
|ecountry. Altitudes affect climates more than latitudes. 
| Entering Mexico from El Paso, Texas, we eross over 
from Torreon on the International Railway to Mon- 
iterey and Tampico (the latter a seaport); then climb 
the mountains again to San Luis Potosi on the table- 
|land. At Guadalajara is the great gate made shortly 
|after Cortez entered the country; thence down into 
the city of Mexico and along the trail of Cortez through 
| Some of the grandest scenery in the world, to the sea- 
port Vera Cruz. 
| Egypt is the only country equaling Mexico in fullness 
| of interest for travelers; and no other frontier in the 
| world presents changes so sudden and so marked as 
that at El Paso. Everything on the American side 
looks prosperity ; the express wagons, the Pullman 


Mexico is not such an insignificant country compared | coaches, the ordinary American citizen, freight houses, 


with ours, either in size or wealth ; 
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now has a certain amount of prosperity; but she went 
to sleep for several centuries through religious intole- 
rance and did nothing ; suffering also from instability 
and mismanagement in government and from interne- 
cine wars. A long series of years overcame all this; 
she lived again, though behind in the race; and in her 
effort to catch up developed great opportunities for 
capital. To that extent it was a newer country 
than our own, with more chances. About 1860, suffer- 
ing through a long disaster, from an unmanageable 
foreign debt, she tried to lift it by virtual repudiation ; 
the man owning a dollar in Mexico knew not how long 
it would be his; or, having a dollar loaned, how soon 
he could get it back. Mexico is a silver country, not 
only by this monetary basis, but asa producer of silver, 
all its interests, all its industries, are wrapped up in 
this product, constituting 60 per cent. of her exports to- 
day. 

At a most critical time President Diaz was confronted 
with an enormous decline in the value of this national 
commodity, which must be measured by the foreign 
product ; he faced a great foreign debt contracted in 
gold, principal and interest—having naught but silver 
wherewith to pay. $100,000,000 was the gold debt, be- 
sides additional debt contracted infsilver. That gold 
debt, comparing the number of their people with ours, 
is as large as all our national debt; and much larger, 


comparing the quality of their people with ours. 
Mexico wanted to borrow money. Should she pay this 
debt in depreciated silver and thus virtually ruin her 
reputation? It meant stagnation and ruin. If she 
simply went to work and paid her debt (just double 
in face value what she had contracted to pay), that 
meant stability. Diaz undertook the great task of 


pression that no occupation whatever could be found 
in the place. 

Mexico’s population is 12,570,000, two-thirds of whom 
never slept in a bed, wore stockings, rode or had an 
ancestor that knew how to ride; and they live to-day 
at a less expense per man than it costs us to keep the 
meanest farm horse. Fifteen years ago travelers could 
not go around unattended. One of the first persons 
we meet on entering any of the towns in Mexico is the 
brigand. The Mexican government, when necessity 
demanded, took two ways of ridding itself of them : 
one, by sending out troops, putting him against a wall 
and shooting him; but the leaders were turned into 
soldiers and put there to catch brigands—a very success- 
ful proceeding. The flower of the Mexican army to-day 
is the Rurale, or rural fellows, the most expert soldiers 
and riders; at every railroad station are two of them 
detailed to guard the train and preserve order. The 
rails of the track bear the best known English stamp 
or come from Krupp’s, in Germany. Iron is very searce 
and dear in Mexico, simply for want of capital to get it 
out. Near the station of Durango is a mountain of 
nearly solid iron, assaying 90 per cent. metallic iron— 
enough to supply the world 309 years; but within a 
very few years iron was sold there for 35 cents per 
pound. 

By whatever route you enter Mexico you must ne- 
cessarily pass over a desert. In the northern part it 
only rains during the summer months, and then not 
even every year. So on all trains the locomotive car- 
ries an extra tank car. The question of transportation 
and the searcity of water are two pressing problems in 
that country to-day. Wood costs $12 to $18 wholesale; 


when tae use iron ties. Coal is also searce, although 
there is plenty along the railroads, but it has not yet 
been mined. The Vera Cruz Railroad imports its coal 
from England at $20 per ton; while the roadsin the 
north get theirs from Colorado. 

On the Mexican tableland the houses are almost uni- 
versally built of adobe, simply a large block of mud 

ressed into shape in a mould, then hardened and 

aked in the sun and laid in flat layers, one on top of 
the other, in walls 20 inches thick. It makes quite a 
substantial building, requiring a long time, even in the 
rainy season, for the water to soak through the walls, 
A church and a plaza are required before a settlement 
ean be a city. he Mexican farm laborers and their 
conditions are far inferior to those of the late slaves of 
our Southern States. The huts have but one opening; 
no window ; no drainage; dirt floors; and the oceu- 
pants, regardless of sex, wishing to go to bed, simply 
unroll their mats and, without removing clothing, go to 
sleep. There are no seats, no utensils other than the 
— for cooking and mill for grinding corn. The farm 
aborer has a certain wage and is given time and place 
to build himself this house ; if he does not build it, he 
has no house. All these houses are built by the people 
who live in them. They vary, in some places being 
mud roofed, in others roofed by palms, or banana 
leaves or some fiber that will shed moisture when ne- 
eessary. In the city, they look to the eye as if not built 
of this mud material, but are exactly similar, except the 
exterior is plaster coated, resembling our pebbledasl). 
Outside is no particular mark of beauty; but within, 
the pateo, or hollow square, is bespangled with flowers 
and very homelike in its surroundings. 

The city streets present all one-story houses ; dirt 
floored or tile floored. If any one is so extravagant as 
to own a carpet, that is put down directly in the door- 
way. Ventilation is unprovided for, and were it not for 
the exceedingly dry air, due to the elevation and al. 
sence of moisture, the mortality would be frightful. 
City houses of a better ciass are made of stone. In con- 
structing an arched extrance they build a form the size 
and shape of thearch and then build upon it, and when 
the keystone is in place they take the form away. 
Many of the houses are unfinished, not because they 
have not had time, but they donot want todo the work. 
Also, in some towns, all finished houses are subject to 
tax; therefore, a great many houses are unfinished. 
This is the condition, also, of a certain railroad in 
Yueatan which is being built under government sub- 
vention, which subvention they were to receive only 
until the road was finished. That road, for some 
twenty years, has been within one mile of being 
finished. 

To see a man working a modern sewing machine in 
the street is not unusual. All branches of trade are 
earried on oatside in that way. Should you want 
your shoes repaired, you will find a cobbler on the side 
walk or at the curb, wherever it is convenient for him 
to be. A policeman on duty in a certain municipality 
I noticed attending to a piece of knitting; in another, 
one of the regular government sentries, near a govern 
ment station, on sentry duty, with bayoneted gun lean 
ing against a wall, while he engaged in what the ladies 
eall their ‘drawn work ”—embroidery. 

The wealthy families in the three and four story 
houses live upon the upper floors and don’t care who 
occupies the others. A person of means has invited 
you to dinner ; you find, after considerable trouble, the 
stairway and eventually a very small bell pull with his 
official title underneath. You ring and are at once 
ushered into the greatest magnificence—all kinds of 
comforts ; and there you find genuine Mexican hospi- 
tality, the usual speech (in Spanish) being ‘‘ The house 
is yours.” 

There are shops, but business is conducted largely by 
peddlers and sidewalk merchants. You find not the 
shop owner’s name over the doorway, but instead an 
official title, which is the name of the shop. Mexican 
bread is raised with pulque (the equivalent of yeast) 
and is always sour, ont the bake shop where we tried 
to get something approaching Mexican bread that we 
could eat bore the name over the door ‘** La Favorita.” 
A druggist’s name, being translated, was ‘‘Gate of 
Heaven.” Another wasa saloon and bore the name 
“Port of New York.” In still another town (probably 
a prohibition town) the saloon was called ‘The Tri- 
umphs of the Devil.” 

In the neighborhood of Zacatecas we found the peo- 
ye gathered about noon around the central fountain. 

his is a town in which the water is very scarce indeed, 
the central fountain being the town’s sole supply, and 
the fountain deficient at that. The people have to 
come very early to get a supply for the day. The sup- 
ply that comes in the night runs out very quickly, and 
they have to take the water up in little scoops until the 
vessel is full. I have been asked, If this be true, what 
do they drink? There is plenty of water to drink, but 
not enough for ordinary purposes from our standpoint. 
The women wear a kind of cotton shawl over the 
head or shoulders called a robosa, and the men a woolen 
garment called a sarappe. Transportation is forced 
upon our attention, because at every turn on the 
railroads we see the primitive oxen carts of Cortez’ day 
beside our modern train-—an ox cart whose wheel is of 
three solid pieces of wood. The people who run those 
wagons—the teamsters—get for their pay fifty cents 
Mexican per day. The teams themselves are owned by 
the wealthy proprietors. The oxen are hitched, not by 
a yoke, but by being tied to the horns—the strongest 
part of the animal. 

The railway traverses a region of great border farms; 
on both sides, at one place, for eighty miles, is all one 
large landed estate, belonging to one individual. In 
another place one estate has 1,500,000 acres; in another, 
250,000 acres. Out of a total population of 12,570,000, 
6,000 people own all the land, with influence enough to 
avoid, practically, all taxation, which falls on the poor; 
and so there is no middle class. At present there is 
little danger of an uprising of the people, because they 
are generally content; and if they had a leader there 
to create an uprising, no one would follow him. The 
giant cactus grows there—a variety of what we call the 
prickly pear—bearing a fruit; the leaves are fed to 
eattle after burning off the thorns; and it is the na- 


tional plant of Mexico, seen on the Mexican dollar. A 
species of this plant was used to feed the cochinea! in- 
sect until the use of aniline colors threw cochineal out 
of the market; in fact, all the vegetation of the coun- 


and what there is has to be cut for railway ties, except 


try seems to wear a thorn. 
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The sarappe, the ordinary garment of the Mexican, 
is quite thick and of wool; and you might think the 
yeople were suffering from the cold. One garment is 
iis coat—sometimes his hat; it is his bed, and numer- 
ous other things It is made usually with a slit or hole 
in the middle; and when a man is liable to do any- 
thing else and wants the use of his arms, he pokes his 
head through the hole, and when he does not want to 
do that way, the hole is simply sewed up and he wraps 
the garment around him. 

The feet are usually bare or clothed in a domestic 
sandal. We sometimes see a white cotton garment, 
more suitable for the hot countries; but strange to say, 
we find more of that kind in the tableland, where it is 
cold, and the sarappe in the lower land, where it is 
hotter. They simply reverse things. When Cortez 
entered the country he found the natives all clothed in 
eotton; it is the native plant; and the armor of the 
soldiers of the Aztees who fought Cortez was made of 
quilted cotton, made to turn back the arrows used be- 
tween those Indian tribes, but affording no protection 
at all against the firearms of the Spaniards. In some 
eases, When our pegged shoes have been sold in Mexico, 
it has been found that the air is so dry that the pegs 
drop out and the soles come off, when the soles are 
used as sandals. 

There are to-day in Mexico pure breed Indians— 
Aztees of exactly the kind that fought against Cortez ; 
of pure blood, speaking the Aztec language ; some of 
them may be found in the streets of Mexico, and they 
are of a peculiar bright red—very clannish ; they could 
not have preserved their integrity if they had not been. 
There are twenty-five original languages of the Indians 
spoken in the country to-day. All grades of peons are 
more of the Indian type; but they range all the way 
from that common class of mixed blood up to nearly 
pure, true Spanish blood. 

The better class, instead of the cotton robosa, wear a 
shawl, usually black ; and the members of this class 
will not mix with the lower class. The girls in this 
class work sometimes in factories managed by North- 
erners at drawn work ; some doing it at home, others 
in the shops, at so much per day. The former go to 
the (faetory ; get their bundle (a foot long by three 
inches in diameter) to take home; but so proud are 
they that they hire a peon to carry it home for a cent 
or two. 

Oil is a great necessity both for light and fuel; but 
they eannot buy it for any reasonable figure ; there is 
theduty in the first place to pay (a difference in the 
standard money of more than double), then the risk 
that has to be taken on it; so that it takes three times 
the value of the produce to buy it in Mexico, and they 
must have these outside products. Coulda man live 
on the products of Mexico, he would live very cheaply ; 
but he must have outside products for comfort. ntil 
very lately the products of Mexico were tbe same, 
silver bought as much as it ever did; but this last 
sharp deeline in silver has broken the camel’s back, and 
now silver does not buy as muchas it ever did and the 
cost of living has increased, without an increase in the 
wages, and the excuse the ordinary salesman will make 
for charging a higher price in Mexico is, as he says, the 
change in the price of silver. 

The burro is the great institution of the country. He 
will earry more than his own weight and carry it till he 
drops. The transportation question is being settled 
now by the railroads being built under a government 
subvention of from $6,500 to $9,500 per kilometer, about 
one-fourth of the cost of the railroad, and that is paid 
in revenue bonds, and six per cent. of the customs 
duties must be set aside to redeem these bonds. The 
engineer has charge of the train, while the conductor 
isa Mexican. But the engine driver runs when he is 
ready, and not before. Coffee in sacks costs 3 cents per 
pound additional for transportation 40 miles off the line 
of the railway and is worth nothing at the distance of 
120 miles. The culture of the grape and the silkworm 
culture was introduced by a reformer in 1810; but the 
Spanish government wanted to keep the revenue of the 
colony and so it destroyed all the vines, silk and mul- 
berry trees ; and that was part of the many difficulties 
which led to the rebellion which finally expelled the 
Spaniards from the country. There are a good many 
forms of sisal fiber, all coming from a species of maguey. 
Agave Americana is one particular form from which 
sisalis made. The Mexican hammocks, coming from 
Yucatan, are made from sisal. There is another form 
called henequin ; another fiber from the banana leaf, 
all kinds of articles are made from it; rope, brushes, 
shoes, bags, fans, carpets, saddles, hats, everything, 
fibers for ladies’ corsets in this country. The straw is 
thrashed by trampling out by the feet of oxen. Our 
modern thrashing machine has been introduced; but it 
is not popular, it makes too much work ; it leaves the 
straw whole. The Mexican wants the straw all broken 
up by the same thing that gets the grain out, so that it 
is ready to feed to the cattle. Labor is cheaper than 
lumber in the country; and that is particularly shown 
in the way they weigh commodities. Instead of put- 
ting up a wooden spar to hold a cross beam, from which 
the seales may be suspended, they will walk two men 
around all day with one beam on their shoulders. 
Whenever an article is to be weighed, these men take 
the beam and put it across their shoulders and thus be- 
come a part of the seale. The Mexican burro owner is 
very tender of his pets, cats and domestic animals, but 
not of his beasts of burden; he never hesitates to get 
on top of a burro, no matter how heavily he is laden. 
The man rides the burro; his wife walks behind ; and 
if there is anything to carry, his wife carries it. When 
a company of soldiers moves from one post to another, 
there isa company of wives following after, and the 
government recognizes it ; because they virtually act as 
acommissary, and the government does not have to 
cook for the troops. The priests introduced the burro 
as an animal to relieve the overworked laboring man, 
or in the interests of humanity ; but the porters, pre- 
ceding the burro, opposed it as a labor-saving device 
caleulated to prevent them from earning a living. The 
peon is opposed to improvements, machinery or any- 
thing else; and they will carry these big loads in pre- 
ference to giving them to a burro, carrying, in some 
cases, 150 pounds 20 miles daily. 

At death, Mexicans, unless very wealthy, are put in 
little pigeon holes formed in masonry above ground, 
for seven years, and the rental must be paid in ad- 
vanee. When the term has expired, the body will be 


taken out unless the rent be again paid. The body 


dries up in that rarefied air, and, if taken out, is set up 
against the side of the vault. 

Guadalajara is noted for its pottery works. The 
market place for pottery or any other kind of work is 
best seen on the universal market day—Sunday. When 
the fashionable are at church, all the rest of the coun- 
try is at market. It is a very wealthy town of some 
forty-seven millionaires. All business stops at midday 
for at least two hours; all the tramears stop; all the 
building operations stop; the post office closes; you 
cannot get a letter. It is troublesome in most towns to 
get a letter. You used to have to wait until the 
list of all the received letters was posted on the outside 
of the office. In all but the city of Mexico every post 
office closes for two hours in the middle of the day and 
everything stops on account of the intensity of the 
heat. You will feel cold when the sun is off on account 
of the altitude. The difference between the sun and 
shade is the difference between 90° and 70°; and the 
difference between day time and night time is the dif- 
ference between 70° and 40°. 


THE CALCIUM CARBIDE INDUSTRY. 


CALCIUM earbide and acetylene gas still continue to 
rival bicycles and ineandescence mantles in their at- 
tractions for the genus ‘‘inventor” of this and other 
countries. In the first half of the present year there 
were no less than 117 —— or patents dealing 
with the apparatus for the production or utilization of 
calcium carbide and acetylene gas ; and the total num- 
ber of applications for patents in the present year will, 
therefore, most probably exceed that of 1896 by at 
least 50. These numbers must not be taken too 
seriously. One may very safely assume that at least 
300 of the 400 and odd patents which have been granted 
are absolutely valueless. In Germany, where the 
validity of patents is settled in the Patent Office, and 
not in the law courts. as in our own country, a struggle 
is at present being carried on concerning the validity 
of the patent covering the production of calcium car- 
bide in the electric furnace. This master patent was 
granted to Bullier, a French chemist and assistant to 
the noted Moissan, whose experiments upon the pro- 
ducts of high temperature reaction in the electric fur- 
nace have become classic. Although the German ear- 
bide manufacturers are stated to have entered into 
treaty for the purchase of this German patent from the 
syndicate who hold it, the question as to validity is still 
unsettled. 

In view of the large number of patents that exist 
bearing upon calcium carbide and acetylene, and of 
the exaggerated ideas that have been fostered concern- 
ing the future of the latter as an illuminating agent, it 
is not surprising that the craze for company promotion 
which marked the rediscovery of the compound in 1893 
has continued during the present year. At least twelve 
new companies have been registered during the last 


or exploitation of calcium carbide or acetylene gas. 
| The nominal capital of these companies is over £550,000, 
and it would be exceedingly interesting to know what 
proportion of this has actually been subscribed by the 
general public, and also what is the amount of cash 
that has found its way into the pockets of patentees 
and company promoters connected with these twelve 
companies. Of this total, four are in our own country; 
but, so far as we know, not one of them has started to 
manufacture carbide. 

The number of factories where carbide is at present 
produced is estimated at seventeen ; only one of these 
is in this coantry—that owned by the Acetylene Illum- 
inating Company and situated at Foyers, Scotland. 
Most of these factories are only producing carbide upon 
a small scale, and in several cases the manufacture is 
simply a secondary one, taken up temporarily because 
the price of carbide is still inflated, and the production 
offers more profit than the ordinary manufactured pro- 
duct of the works. When the industry has settled 
down on a firmer basis, these factories will, possibly, 
drop the manufacture. With regard to the output of 
earbide per electrical horse power day, and to the cost 
of production, some of the earlier estimates are held to 
have been too favorable, and it is now believed that 
the output will not average more than 9 pounds of ear- 
bide per electrical horse power day, and that the cost 
will be about £10 per ton. 

Prof. Vivian Lewes has recently stated that at 
Foyers the average yield is 84 pounds per electrical 
horse power day from a furnace absorbing 1,000 to 
1,200 amperes at 60 to 70 volts pressure. With carbide 
at £10 per ton, acetylene gas will cost about 18s. 8d. 
per 1,000 eubie feet, without any allowance for the cost 
of generating and purifying it, and its use as an 
illuminating agent will be correspondingly limited. M. 

atin, of Paris, has recently applied for a patent for a 
process which is stated to cheapen the production of 
the carbide, but no details of this process have yet 
been published. me 

As regards the use of acetylene or of calcium carbide 
there is little progress to report. The iastanees in 
which acetylene is being regularly used as an illuminant, 
i. e., other than for experimental or advertising pur- 
poses, are very few. The majority of recent patents 
have related to generators for the production of acetyl- 
ene gas from calcium carbide. The reaction between 
the water and the dry calcium carbide is extremely 
violent, and in one of the earlier forms of generator 
much advertised and sold, the apparatus on newly 
charging always preduced an escape of gas into the 
atmosphere. This defect is said to be avoided in some 
of the later forms. A certain and ready detector for 
this defect in generators is one’s nose ; for acetylene 
rivals sulphureted hydrogen gas in the objectionable 
character of its odor. A recent patent proposes to 
avoid this difficulty by casting the carbide into sticks, 
and by then soaking these in naphtha or in heavy 
hydrocarbon oils. Acetylene has recently been experi- 
mented with as a lighting agent for trains in France 
and Germany; and it was stated not very long ago 
that the authorities in the latter country had ordered 
60 tons calcium carbide for experimental purposes. 

Prof. Vivian Lewes has recently discussed the appli- 
cation of acetylene as a ship’s illuminant, and Warren 
has aad the use of calcium carbide as a reduc- 
ing agent in metallurgical operations. By heating to- 
gether calcium carbide and metallic oxides he has ob- 


tained the metals or alloys of the metals with calcium. 
The present market for carbide is chiefly due to the 


demand for experimental or advertising purposes, and 
a legitimate demand for this much boomed product 
can hardly yet be said to exist. 

With regard to the properties of gaseous and liquid 
acetylene, there have been a considerable number of 
facts published lately, and some- useful information 
has also been given concerning the precautions which 
it is necessary to take in dealing with acetylene in 
either form. A few of the more interesting of these 
are given below. Acetylene does not combine with 
the hemoglobin of the blood. It produces death when 
inhaled, simply by asphyxiation. If a vessel contain- 
ing liquid acetylene be allowed to receive a blow, or to 
fall from a height of 6 meters to the ground, explosion 
with actual combustion of the acetylene will occur ; if, 
however, the liquid acetylene be detonated by means 
of an incandescent platinum wire, a mere resolution of 
the acetylene into its elements, carbon and hydrogen, 
without combustion, occurs. The pressure generated in 
the former case is said to be equal to 5,564 atmospheres. 
If too little water be used in the generators when pro- 
ducing acetylene gas from the carbide the heat of the 
reaction between the latter and the water may rise so 
high that an explosion will occur. The acetylene 


twelve months, having as their object the production 


generated from commercial calcium carbide is always 
———— and it should certainly be purified before use, 
especially if it is to be stored in a gasholder for any 
\length of time. Phosphureted hydrogen, its most dan- 
gerous impurity, can be removed by passing the acetyl- 
‘ene through scrubbers containing solutions of metallic 
salts. 

Pictet recommends that the gas should be passed 
successively through calcium chloride solution, a lead 
salt solution, and sulphuric acid at —16° C., if it is to 
be compressed or liquefied for storage purposes. A 
much safer method of storing is, however, to use acetone 
for absorbing the gas. This chemical absorbs twenty- 
five times its own volume of acetylene at the normal 
temperature and pressure, and 300 times its own volume 
of the gas at a pressure of twelve atmospheres. If 
acetylene is to be stored in an ordinary gasholder, 
brine should be used in place of water for sealing the 
apparatus, since the gas is practically insoluble in the 
former. Acetylene is inferior to benzine in economy 
as an enricher of coal gas. The consumptions of 
acetylene and coal gas per candle power hour in various 
types of burners are as follows : 


Acetylene. ... 00227—0'0282 cu. ft. 


t's ring... 0°406 
Coal gas.. cence burners. Siemens..... a 


Ineandescence 
burner. 


These figures show how remarkably the introduction 
' of incandescence lighting has improved the position of 
|eoal gas as an illuminant, and how difficult it will be 
|for acetylene to displace the latter, except in those 
»laces aah the price of coal gas is abnormally high. 
The ineandescence principle has now been applied sue- 
cessfully to oil lamps. This fact still further handicaps 
the progress of acetylene as a lighting agent, since it is 
| largely robbed of its most distinctive feature—its bril- 
liancy—by the improvement in gas and oil illumina- 
| tion obtained by the application of the incandescence 
| principle to burners and lamps. The high illuminat- 
| ing power of the acetylene flame is stated to be due to 
the exceedingly high temperature of the carbon par- 
| ticles ; this temperature is believed to be nearly 4,000° 
| C.—Engineering. 
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LAFCADIO HEARN ON JAPANESE ART. 


NuMBER fifteen of the Taiyo contains an article 
from the pen of Mr. Lafeadio Hearn entitled Nihon 
Kaiga-ron (Japanese painting), of which we give a 
short summary. At a meeting of the Japan Society 
held in London last year, Mr. Edward Strange read a 
paper on Japanese painting, in which he spoke in lau- 
datory terms of the peculiarities of Japanese art. This 
evoked a great deal of opposition and a warm diseus- 
sion ensued. Among other things, it was said that no 
such woman as is sketched by the Japanese artist was 
ever seen. The question caused so much excitement 
that the Japanese minister, Mr. Kalo, in order to quiet 
the feelings of the combatants, turned the discussion 
into another channel. The objections to Mr. Strange’s 
view were evidently founded on want of initiation into 
the mysteries of Japanese art. This art requires special 
study. My own experience was that at first Japanese 
| painting seemed anything but attractive, but after 
two years’ study I began to see something charming in 
it, and from that time it grew on me until it appear 
ed no other than marvelous, A Japanese studying 
western art would no doubt undergo a similar experi- 
ence. 

The characteristics of Japanese art which have spe- 
cial merit I will now endeavor to indicate: 1. The rela- 
tion of individual objects to a given type, the subjee- 
tion of special characteristics to an all-prevailing nature 
are invariably observed. By a few clever strokes of 
the brush an insect ora flower is made at onee to de- 
clare its identity and to show its relation to the family 
to which it belongs. Rather than Nature herself, he 
refers to embody the idea which she suggests. 2. In 
Senunate portrait painting, in accordance with that 
strong national trait which makes the suppression and 
concealinent of emotion meritorious, there is no attempt 
to represent passing states of feeling. From their pic- 
tures it is difficult to decide whether a person is old or 
young, good or bad, much less the state of feeling 
of the individual represented. The high regard in 
which an absolutely passionless state is held may be 
traced to Buddhism. 3. In ordinary foreign painting 
great minuteness is aimed at, but the Japanese think 
more of general effect. Both styles have their advan- 
tages, though to carry minuteness to an extreme is con- 
sidered vulgar even in the West. What are called 
Ukiyove convey to my mind a most vivid impression 
of passing scenes, but this impression is not caused 
by the faithfulness of these sketches to details—by 
their reproduction of actually existing objeects—but by 
a certain subtle suggestiveness which they possess. All 
high class art deals with the ideal rather than the 
real. The finest productions of Greece were founded 
on religious, or at any rate on transcendental, conucep- 
tions. There is a point where the art that is the result 
of special study and the art that comes from intuition 
meet, resulting in the creation of beauty of a very high 
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order. Both Greek and Japanese fine art alike remind 
us of the idea of Herbert Spencer's, that expression is 
form in the process of creation. 4. Greek art and 
Japanese art have much in common. They both aim 
at representing objects rather as they should be than 
as they are. ‘lhe Greeks expressed their ideas respect- 
ing the gods and the aspirations of the human race. 
The Japanese represent the simple, unsophisticated 
happiness of beings who live in harmony with nature, 
but portray also the superiority of self-control and ob- 
servance of the laws that govern society. Modern 
western art, which is occupied with present modes 
of life, with the greed of the money seekers, and kin- 
dred subjects, is not only far removed from tke sublime 
idealism of the ancient Greek, but is inferior to the 
Japanese standard. 5. Much depends on the pro- 
clivities of the eritie in all art criticism. It takes years 
to become accustomed to an entirely new style. I have 
often been amused and instructed by listening to the 
unvarnished opinions of Japanese children in reference 
to our western pictures. Appreciation of anything 
valuable in the world of art involves years of laborious 
study. This fact is constantly overlooked by persons 
who undertake to pronounce an opinion on oriental 
art. 


STRAIGHTENING A CHURCH SPIRE. 

A VERY skillful piece of work has just been executed 
by a firm of building contractors, Messrs. Hunter & 
Company, of Belfast, and the details of the feat per- 
formed by the firm, viz., straightening en bloc of a 
ehurch spire in the County Cork, may be of interest. | 
For some time past, says the Irish Times, it had been 
noticed that the spire of Trinity Church, at Newmarket, 
County Cork, was considerably out of plumb, and lat- 
terly was leaning over to such an extent as to threaten 
to topple down on the body of the sacred edifice. Such 
a dangerous state of affairs could not be allowed to} 
continue, and when Colonei and Lady Mary Aldworth | 
returned from abroad they had steps taken immedi- 
ately to have the matter remedied. This was no| 
light undertaking, as to all appearance the work | 
necessitated the complete taking down and rebuilding 
of the spire of the church. A skillful architect was en- 
gaged to inspect the church tower and spire, after 
which a contract was entered into with the well-known 
firm of Hunter & Company, Belfast, to promptly ex 
ecute the work. Mr. Hunter and his staff of experi- | 
enced steeple-jacks attended specially from Belfast | 
and set about the work of taking down and rebuilding | 
the spire, but to the surprise of all, they found that 
the spire could not be taken down except it was done 
en masse, as the stones of which it is built were her- | 
metically bound to each other with a combination of 
molten lead and sand which rendered it absolutely im- 


| 


possible to separate one stone from another, the 
whole spire being, as it were, one solid block. On 


further and closer inspection it was found that the en- 
tire building was erected in a similar manner, no other 
mortar or binding [substance of any kind being used 
save the sand and molten lead—a very curious and in- 
teresting circumstance to note. The most firm and | 
enduring (but at the same time most expensive) form 
of construction was, it appears, much in use in Ireland 
over acentury ago. A huge iron shaft runs through 
the top portion of the spire, on which the stones were 
slipped like rings and irrevocably riveted with lead 
and sand. Under this extraordinary circumstance the 
idea of taking down the tower had to be abandoned, 
as being quite impracticable, if not utterly impossible ; 
but the desired end has been attained in as satisfactovy 
a manner by an ingenious and clever method adopted 
by the contractor and his staff. The spire has been 
brought back to its original true perpendicular posi- 
tion, and now tapers beautifully straight, standing out 
very handsomely, the joints being beautifully pointed 
with mastic cement. 


HOW WORRY AFFECTS THE BRAIN. 


MODERN science, says Pharmaceutical Produets, has 
brought to light nothing more curiously interesting 
than the fact that worry will kill. More remarkable 
still, it has been able to determine, from recent diseov- 
eries, just how worry does kill. It is believed by many 
scientists who have followed most carefully the growth 
of the science of brain diseases that scores of the deaths 
set down to other causes are due to worry, and that 


alone. The theory is a simple one—so simple that any 
one can readily understand it. Briefly put, it amounts 
tothis: Worry injures beyond repair certain cells of | 


the brain ; and the brain being the nutritive center of | 
the body, the other organs become gradually injured, | 
aud when some disease of these organs, or a combina- | 
tion of them, arises, death finally ensues. Thus does 
worry kill. Insidiously, like many other diseases, it 
creeps upon the brain in the form of a single, constant, 
never lostidea ; and, as the dropping of water over a 
period of years will weara groove in a stone, so does 
worry gradually, imperceptibly, but no less surely, de- 
stroy the brain cells that lead all the rest—that are, so 
to speak, the commanding officers of mental power, 
heaith and motion. 

Worry, to make the theory still stronger, is an irri- 
tant at certain points, which produces little hari if it | 
comes at intervals or irregularly. Occasional worrying 
of the system the brain can cope with, but the itera- | 
tion and reiteration of one idea of a disquieting sort | 
the cells of the brain are not proof against. It is as if | 
the skull were laid bare and the surface of the brain | 
struck lightly with a hammer every few seconds, with 
mechanical precision, with never a sign of a let-up or 
the failure of a stroke. Just in this way does the an- | 
noying idea, the maddening thought that will not be 
done away with, strike or fall upon certain nerve cells, 
never ceasing, and week by week diminishing the vi- 
tality of these delicate organisms, so minute that they 
can only be seen under the microscope. 


To Rid Caoutchouc Articles of their Disagreeable 
Odor,— Most caoutchoue ware has a highly unpleasant 
odor, which is also imparted to other goods, for which 
reason such articles cannot be used for many purposes. 
According to 8. Bourne, this smell will entirely dis- 
appear, if the articles are covered on both sides with a| 
thin layer of animal charcoal and then heated with the } 
charcoal for 3 to 4 hours from 50° to 60° C, | 


A Superb Holiday Book. 


MAGIC 


Stage Illusions and Scientific Diversions 
INCLUDING TRICK PHOTOGRAPHY 
COMPILED AND EDITED BY 


ALBERT A. HOPKINS 


Editor of the “ Scientific American Cyclopedia of Receipts, Notes 
and Queries,’’ etc. 


his unique work appeals to the professional and the amateur alike, 

and will prove a welcome addition to any library. The illusions are illus- 
trated by the highest class of engravings. 

Great attention is paid to the exposés of 

large and important illusions; these have 


| SECOND EDITION 


been in many cases furnished by the presti- 
digitateurs themselves. Some of the most 
important tricks of Robert Houdin, Bautier 
de Kolta, Heller, and Herrmann are ex- 
vained. Conjuring is not neglected, a se- 
ection of some of the best known of these 
tricks having been made. Fire-eaters, 
sword-swallowers, ventriloquists, shadow- 
graphists, all come in fora share of_atten- 
tion, while the chapter on “ Mental Magic” 
describes simple means of performing sec- 
ond-sight. 

Such entertainments as cycloramas, fire- 
works, etc., are also treated, and all well 
illustrated with original engravings. Auto- 
mata and curious toys are then described. 

This work is acknowledged by the Pro-e 
fession to be 


THE STANDARD WORK ON MAGIC. 


The section devoted to Photographie Di- 
versions is very complete, giving the meth- 
od of producing astonishing trick photo- 

raphs. The method of taking and project- 
ing moving photographs is described in de- 
tail—the vitascope, the cinematograph, the 
mutoscope, and the mutograph being fully 
NOW READY. described and illustrated. “his werk can- 

not fail to be of interest to young and old, 
and there is hardly any one who is in any way interested in either science 
or magic to whom it will not appeal. It is beautifully printed and is very 
attractively bound in special cloth, with stamp in colored inks. 


WHAT THE LEADING PERFORMERS AND MAGICIANS 
VOLUNTARILY SAY OF THE BOOK ‘ MAGIC.” 


M. Trewey, the great French shadowgraphist, says: “It is to my mind 
the most complete, artistic, precise and instructive treatise on the magic 
art that I have had the pleasure of reading for years. Every profes- 
sional should possess a copy as well as every amateur who is interested 
in what the French conjurors call science amusante. A valuable part 
of the book is that relating to theater secrets.” 

Mr. W. BE. Robinson, the * Man of Mystery,” the original exponent of 
“Black Art,” “ Astarte,” “ Out of Sight,” and other novelties, writes 
as follows: “I must acknowledge it far surpassed my expectation. I pre- 
dict for it an enormous sale, and have not the least doubt that you could 
easily prove yourself, if future books of the kind were published by you, 
the leaders par excellence in that peculiar line of text books. have 
many hundreds of books in all languages, but must cordially admit that 
yours is the handsomest and most complete of its kind. Ll am proud to 
own a copy of it, and it should be in the hands of every student of 
magic, amateur or professional. I presented copies to Leon Herrmann 
and to Madame Adelaide Herrmann, and they both expressed their ad- 
miration forit. Were there no more copies, * would not part with mine 
under any circumstances.” 

Mr. Robinson's opinion is of great value, owing to the fact that for the 

at twelve years he has béen the assistant of Herrmann and Kellar and 
nas designed and built many of the most famous illusions. 

Jewett says: “1 consider it the best book ever published on the sub- 
ects of Stage Llusions and Scientific Diversions. No one should be with- 
out a copy of it.” 

Mr. Wm. B. Caulk, who is well known to the readets of the Scientific 
American as a magician and contributor of articles upon magic, says: “ For 
the book itself | can find only the highest words of praise. I do not think 
there is a magician, amateur or professional, in the country, who will 
not eventually secure a copy of the book.” 

Mr. Harry Rouctere, fantaisist and mind reader, says: “I am very much 
pleased with the work, and consider it the best thing of its kind ever issu- 
ed. In fact, it really tells too much, especially in the part devoted to 
stage illusions, as all the best things in that line are accurately and min- 
utely described. I predict a very large sale for the book.” 

Mr. J. A. Homier, a well known prestidigitateur, says: “I have read the 
book and find it the most interesting and valuable book I have ever read 
about magic. Every page contains a little fortune for anyone of ability. 
The illustrations are so plain and well made that the explanations are easi- 
ly understood. Altogether the book is worth many hundred dollars for 
its secrets. I recommend it to both professionals and amateurs.” 

Clivette,° The Man in Black,” who is noted for his laughable silhouettes, 
spiritualistic tests, etc., says: “It is certainly a fine work.” 

Mr. F. L. Higgins says: “It is a revelation. [I cannot eat or sleep, so 
carried away am | with it. A fortune awaits me. It is a grand up to date 
and beyond book. Lam too taken up with it to write more than a postal.” 
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Electric Toy Making 


Dynamo Building and 
Electric Motor Construction 


By Pror. T. O’CONOR SLOANE 
140 Pages, Very Fully Illustrated, Price $!.00 


HIS work treats of the making at home of 
C electrical toys, electrical apparatus, motors, 
dynamos, and instruments in general, and is 
designed to bring within the reach of young and 
old the manufacture of genuine and useful elec- 
trical appliances. The work is especially designed 
for amateurs and young folks. Thousands of our 
young people are daily experimenting, and busily 
engaged in making electrical toys and apparatus of 
various kinds. The present work is just what is 
wanted to give the much needed information in a 
plain, practical manner, with illustrations to make 
easy the carrying out of the work. 
We can also furnish Prof. Sloane's works on electricity as follows: 


Arithmetic of Electricity, 13S $1.00 
Electric Toy Making. 140 pages..................6056.cccccceee . 1.00 
How to Become a Successful Electrician, 189 pages... 1.00 
Standard Electrical Dictionary. 682 pages 00 
Electricity Simplified, 158 pagew..... ... . 1.00 

The above five volumes, comprising a Complete Electrical 


Library, sold at the special reduced price of $5.00 put up in a neat 
folding box, 

You save $2 00 by ordering the set complete. 5 volumes, 1,300 pages, 
over 450 illustrations, 


Send for special circular containing fall table of contents of the 


above books. 
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